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Pyne broad line of Anaconda free-cutting copper and 
| copper-alloy rods gives you widest latitude in 
selecting from warehouse stock the precise rod for 
most screw machine jobs. But every once in a while 
there are special requirements. 
One company’s problem: The M. J]. Grass Screw 
Machine Products Co., Buffalo, N. Y., machines a part 
for a gas-burner base from 1%” round free-cutting 
brass rod Specifications call tor a hole LY.” deep bs 
184” in diameter—with concentricity held to .010” 
With standard free-cutting brass rod the drill had 
a tendency to wander, running the concentricity off as 
much as .024”. To correct this, The American Brass 
Company provided rod stock with a minor variation 
in fabrication for deep drilling. This free-cutting brass 
rod has a slightly harder core, which minimizes the 
tendency of the drill to run off center at the high 
drilling speeds used. Now M. J. Grass holds the con- 
centricity to .008” or under. With regular free-cutting 
brass, rejects ran as high as 15°7. With the deep-drill- 


ing rod, there are no rejects. 


Drill size .184° 
Hold concentricity to .010" 








Your requirements: Anaconda Rods are consistently 
uniform in composition, temper, and free-cutting char- 
acteristics. Consequently, they make possible easy 
duplication of cutting speeds and feeds known to be 
satisfactory from previous job records. 

When vou need spec ial phy sical characteristics, such 

as a harder core for deep drilling or additional ductility 
to permit spinning or cold forming after machining, 
either the temper, the alloy, or both can be adjusted 
to meet your requirements. 
Free technical service: It is the function of the Techni- 
cal Department of The American Brass Company to 
assist metal users in the solution of special problems. 
This service is at your disposal without charge 

Comprehensive data on composition and machina- 
bility of standard Anaconda Alloys, standard specifi- 
cations, weights, and dimensions of standard rods is 
available in Publication B-3. For this booklet — for 
special technical assistance write: The American 
Brass Company, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd.. New Toronto. Ont 


ANACONDA RODS tor screw macuine PRODUCTS 


MADE BY THE AMERICAN BRASS COMPANY 
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2 SIDELIGHTS 


® Linear programming, game theory, and 
now “total think” (see page 35) are all meth 
ods (crutches?) designed to help us choose a 
path among too many alternatives. Man 
iement really needs this help. But—ex 
tended to personal affairs it might lead to 
trouble. Can you picture your wife calcu 


lating th if her new di Ipes? 


@® Automatic controls and thinking ma 

chines (see page 25) may seen like man’s 

A best friend but a tape-controlled milling 

machine of our acquaintance knew that 

there was still a big gap between men and machines. Signs were plastered 

round the shop walls admonishing him to THINK (he couldn't help 

but), DO IT NOW (he had already finished But one in a 
kept shorting out his relays. It read SCHEMI 


come!r 


@In a cubic mile of ordinary rock, ther 
is enough aluminum to last the US for 
2000 years at the present rate of consump 
tion (iron, 600 vears). Better recovery meth 
ods will make these metals available, but 
is indicated on page 36, others will soon 
be exhausted. Metallurgists are already look 
ing for adequate (and better) substitutes 


oe lt’s true of editors and it’s true of engincers—the best man is the 
best teacher. He knows the technique, he knows the procedures, he 
knows the people to turn to in emergencies, and most important, he 
knows how to transmit this information to an assistant. We don’t intend 
to argue the engincering-shortage question, but one thing is certain 
Good engineers will always be in short supply—and good engineers require 
good teaching. That's whv we were sorely troubled to read the US Office 
of Education report that today there are only 75,000 science teachers. as 
iwainst 136,000 in 1950. You can’t blame the teachers or even the 


schools, but the public conscience must be in a sad state. Ours is 
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Available in higher pressures than the GA and lower 
for- Wek Cothal-t- Mh dalle M dal ME Cl. Ob dal Meal) MeCl Vs Meotolislol lhe 1) 
the Worthington line of rotary pumps. 


























55 
CAPACI TY-GPM 


NEW ROTARY PUMP 


offers new economy in high pressure, low capacity range 


Why sacrifice space, economy, and 
efficiency in high pressure, low 
capacity pumps? Here is a new line 
of internal roller bearing, herring- 
bone gear pumps, designed for con- 
tinuous operation up to 500 psi in 
capacities to 25 gpm. 

The new Worthington GAR pump 
is a flexible, rugged unit which 
provides long trouble-free service 
Available in either foot-mounted 
or Monobloc design, it features 
heavy-duty, hardened steel roller 
bearings, nodular iron, double heli- 





cal gears, and steel backed bronze 
filler plates which set it apart from 
the field. 

The new GAR is just one of wri 
Worthington’s complete line of ro- tins. Address Secti 
tary pumps—broadest on the mar- ington ¢ 
ket. Worthington offers 142 differ- 
ent standard rotaries to choose 


orporatl 

In Canada: Worthingt 
1955 Ltd., Brantford, 
from plus many optional features 
such as mechanical seals and relief 
valves. Each pump is factory tested 
before shipment. 


Preferred by users everywhere, Se SION. 


WORTHINGTON 


=» 
~~ 


Worthington rotaries are backed 


UNMATCHED FOR POSITIVE 
HIGH PRESSURE CONTROL 











LIC TUBE FITTINGS 


Introduced by Weatherhead nearly a quarter 
century ago, Ermeto continues to top the 
list as industry’s most popular high pressure 
flareless tube fitting. Assures better service in 
every field where hydraulic power is applied. 
Distributors coast to coast. 


HYDRA 


ERMETO 8000 SERIES 


Steel or stainless steel fittings 
in sizes and types to meet any 
need. No flaring, threading, 
welding or soldering. 


ERMETO 7000 SERIES ‘A y, 


WEATHERHEAD 


FIRST IN HYDRAULIC CONNECTIONS 
THE WEATHERHEAD CO., FORT WAYNE DIVISION 
Dept. AT-9, 128 West Washington Bivd., Fort Wayne, Indiana 


In Canada: The Weatherhead Co., Ltd., St. Thomas, Ontario 


Meets new S.A.E. Boss Specifica- 
tions. Permits closer couplings, 
higher pressures. Weathercote 
finish resists corrosive elements. 


SS Se ee ee aa ee 
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DEVELOPMENTS 
TO WATCH 


Carbon fibers that can be woven 


into cloth or made into rope are now being ture use, thev can be given inert protective iting 
tested for a host of uses including filtration, thermal ind thev can also be coated with materials that will 
insulation, semiconductor and nuclear applications give them specific adsorption properties or permit 
Atomic Laboratories, In Berkeley 5, Calif their use as catalyst carriers 
ducing high-strength wool-like fibers in diameter Developmental price is $15 a pound mall sam 
ind supplying them ples free), but AL says larger quantities will cost 
vated or unactivated, less than half that much, with thousand-pound lot 


inces. For high-tempera perhaps as low as $3 a pound 


The plastic-foam field is whipping up a lather . 


over polyether foams as replacements for the sunlight, thev can not stand li 


polyester urethanes that have dominated the field like perchlorethylene and Stoddar 

for the past few years. Proponents of the polyether icals commonly used for dry ck 

laim the new materials are potentially much low In addition to General ‘Tire 

in cost, stronger, and more abrasion-resistant than ber, a good many companies ar | g ¢ f 

the polyesters, and they predict applications ranging ready to supply foamed polyethers « pecial formula 

from shock absorbers to thermal insulation ions for foaming; and suppliers of the basic mate 
General Tire & Rubber, which is converting all rials (polvether resins and/or isocyanate now in 

its production from polyester to polvether foam clude Allied Chemical, DuPont, Mobay, Union Car 

enthusiastically claims “the versatility of this new bide, and Wyandotte 

product, coupled with its incredible strength and Don’t write off the polyesters, though. Polyethe: 

durability, will make all other cushioning materials o far are made only in soft, flexible form. Polvyesters 

obsolete.” will quite likely still be needed for the ngid insula 
But Armstrong-Norwalk Rubber, which is also tion used in sandwich panel construction and similar 


hys 


concentrating on polyether foams, more cautioush jobs, and thei: ical, chemical and mechanical 


D 
points out that, while the polyethers have excellent properties may still be desirable in other application 


resistance to many chemicals, oxvgen, ozone, and is well 


What makes color preferences change?.. . 


Perhaps Buick’s explanation is as good as any blue ranked fourth, taking 18 of sal Then th 
Preference for blue, says Buick, seems to mse a market started to go up, and blue hit 30% in 1954 
the stock market rises; while black, green and g1 In 1956. the market was somewhat erratic, and white 
idvance as the market drops, and white may be ar umped into No. 1 spot, while blue slipped t 
index of instability third. What about 1957? A look at recent stock aver 

That's what you get, anyway, from plotting the ies would indicate blue won’t do too well, and 
popularity of auto-body colors against Dow-Jones light blues, at least, are going down, while white 


werages. In 1950, green was the top color, and increasingly popular 


Cutting the apron strings .. . 


to free products from their plug-in cords—can uses a spring-driven clock to drive the chart, and 
open markets for both industrial and consumer prod transistorized electronic circuit drawing less than 
ucts, particularly if their electrical power require 8 milliamperes, so two 6-volt batteries can do 
ments can be reduced job. In this case, at least, design for battery pows 
\ good example is a battery-operated electrolvti did not raise the product's cost. Industrial Instr 
conductivity recorder just being introduced by In ment says the recorder’s price is comparable to that 
dustrial Instruments, Inc., Cedar Grove, N. J. lt of line-power-operated units now on the market 
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(continued) 


They'll be cooking by slide rule 


in the 1970's, says the American Hotel Associa 
tion. And that means plenty of work to be done in 
developing automatic handling equipment and con 
trol i oresecable developments in foods and cook 
ing,” savs the association, should make it 


pt ssible 


for the chef, sitting in his glass-enclosed control room 


DEVELOPMENTS 
TO WATCH 


to press a button that will 1utomatically start food 
moving from the freezer to the microwave oven, 
thence to the table, by automatic convevor and self 
propelled cart. “There will even be an automatx 
the AHA predicts hopefully 


‘to seck out and sweep up crumbs 


self-propelled device,” 


Thermal problems may not be quite as rough... 


is Originally expected—even in the hyperther 
matic range. The reason: Most discussion has cen 
tered around stagnation temperature the temper 
iture reached when air is brought to rest from its 
initial speed). At Mach 10, the Air Force’s current 
goal, stagnation temperature is more than 6000 | 
But, as Maury Sulkin of North American Aviation 


points out, such a temperature is not maintained. 

More important is the equilbrium temperatur 
It is onlv about 1000 F, and that’s a goal not too 
hard to reach. Quite a few types of equipment can 
now stand temperatures twice that high for short 
periods at least perhaps long enough to get through 
the stagnation-temperature phase 


Fatigue life of steel tubing can be extended . . . 


ind lighter-weight tubing can be used, if the 
metal is stressed hydraulically after forming, the Ait 
lorce reports. Investigations at Douglas Aircraft 
show that if corrosion-resistant steel tubing, of th« 
type used in aircraft hydraulic systems, is subjected 
to a high hydrostatic pressure (applied inside the tub 
ing) fatigue life can be extended as much as 30%, 


permitting a corresponding weight reduction. Iu 
thermore, the higher the pressure, the greater the 
fatigue life—as long as the pulsing pressure is not 
more than half the tubing-burst pressure. ‘Two cau 
tions, though: The stress must be applied without 
rigid restraint on the tubing, and it is important that 
there be no subsequent rework 


The possibilities of special-interest groups .. . 


offer a big potential for new product development. 
l’or instance, (photo, right) there is a new can openet 
specifically designed for handicapped people, and there 
ire many other groups with new-product potential 
older people, teen-agers, sports enthusiasts—also (why 
not?) product engineers, and women too. ‘There 
ire lots of products expressly designed for women, 
of course. But there's plenty of room for more, as 
witness the overnight acceptance of the “lady 
shaver.” One manufacturer is following up on this 
success with a serics of snubnosed .22 calibre pistols 
in turquoise, pink, and other pastel shades. Just the 
things, the manufacturer savs, for presentation pieces, 


trophies, and home-protection gifts. Price: $49.50 


WITH JUST ONE HAND, almost any kind of can may 
be opened on this Rival Single-Hander. It’s specifically 
designed for handicapped people, has magnetic holders, 
vacuum base. Bottom lever operates elevator platform 
that raises can into position. Top lever pierces lid. 


6 AMERICAN 
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USING 


DU PONT ELASTOMERS 


‘Tamme k-¥-thena 


An acid handling problem solved 
with a liner of HYPALON 





Expanding grinding head . 
of neoprene bite! 11 


holds abrasives . 
without spindle nuts peat 


Another new use for Du Pont neo- ~ 
prene is this grinding head made by ~9/m Soom 

a midwestern manufacturing com- 
pany. The head—a slotted neoprene 
wheel—permits instant changes of 
the abrasive sleeve merely by slip- 
ping it on or off. There are no spin- Butterfly valve lined with HYPALON has handled spent Metal damper rotates ng-piece with a sieeve 








is three years without replacement. YPALON. Squeezed shut, the sleeve makes a pressur¢ 


dle nuts to tighten, no tools needed 
When the motor is started, centrif- 
ugal forte a the resilient neo- 6-in. butterfly valves weighing rhree years ago the company in 
prene against the inner surface ol stalled a self-cleaning 30-lb. butterfly 
the abrasive element and holds it only 30 Ibs. replace 250-Ib. models ot sleeve of HYPALON 
firmly in place as it grinds. Industrial Wastes, Inc., of Beaver Falls In this case, HYPALON not only protects 
Downtime for changing abrasives | Pa., hauls and neutralizes spent acids the metal valve body from corrosion, 
is cut to a minimum. Abrasive life | from Pittsburgh steel mills. Each month but acts as a resilient valve seat for the 
is increased considerably. Smoother | its tank trucks handle 242 million gal- butterfly as well as a flange for the gas 
performance is assured. And neo- | lons of spent acid—mixtures of nitric, ket. The original lightweight valve 
prene’s resiliency also makes possi- sulfuric, hydrochloric and hydrofluoric a design that cost 40% less than previ- 
ble higher quality contour work. The 
expanding wheels are made in sizes 
from 12-in. to 18-in. diameters 


t seal. Opened, it returns to its original shape 





yus valves—is still in service 
For years Industrial Wastes, Inc.., ; . — 


tried various outlet valves, but even the The excellent chemical resistance of 
most satisfactory valve had disadvan HyYPALON. DuPont's newest synthetic 
Neoprene’s resilience is one of a tages. Made of expensive and heavy rubber, made it the logical choice for 
balanced combination of properties metals, the valve weighed 250 Ibs., this design. HYPALON has many proper 
which adapt it to a wide variety of which made it cumbersome to install ties you'll find useful when your design 
industrial applications. Its resistance and required special supports to prevent 
to sunlight and weather, abrasion, stress fatigue in the tank shell. Too, resistance to most chemicals, tempera 
oil, grease and chemicals means long- sediment clogging meant frequent clean tures of 250° F.-350° F.. ozone 
term wear—and economy in many ing of the valve through a rodding-out centrations 


calis for a resilient material with good 


con- 
or other tough operating 
types of service. Mail coupon for hole. This damaged the neoprene tank conditions For more intormation on 
full information on neoprene lining and reduced its protection against the properties of HYPALON, merely mail 
acid corrosion of the shell the coupon below. 





HYPALON is a registered trademark of 
E. I. du Pont de Nemours & Co. (Inc.) 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


1 am porticularly interested in 


Send me a free copy of The Du Pont Elastomers 
a review of properties of neoprene and HYPALON 


Add my name to the free mailing list of the 
t Nome 
Elastomers Notebook (contains articles based 
Resilient neoprene grinding head expands under on uses of Dw Pont elastomers in industry Firm 
centrifugal force and holds abrasive sleeve in place 
as it grinds. No nuts or tools are required E. |. du Pont de Nemours & Co. (Inc Address 
Elastomer Chemicals Dept. PE-9 


Wilmington 98, Delaware City 














(continued) 


DEVELOPMENTS | 
TO WATCH... | 


Electricity is being made from gases ... 


at National Carbon’s Research Laboratory—with 
an efhciency of 65 to 80%. A new fuel cell that 
converts the chemical energy of hydrogen and oxy 
gen directly into electricity is capable of eco 
nomically producing thousands of watts of power,” 
says C. E. Larson, NC’s research vice-president. 
Basically, the cell is a container, filled with electro 
lyte (potassium hydroxide), in which are immersed 
two hollow, porous, carbon electrodes. They feed 
hydrogen and oxygen into the cell, and conduct elec 
tricity from it. In operation, an electrochemical re- 


36-inch plastic lenses, costing a 


. of comparable glass optics, have been made at 
Pacific Optical Corp., Inglewood, Cal. And, says 
company Vice-president Arthur S. Lochner, “we can 
build them much larger.” The advantages of plastics 
wre, their light weight, formability, (plastic lenses 
machined or molded with integral mounting flanges, 
holes, and threads), and resistance to shattering. 
Vheir flexibility often eliminates the need for cush 
ioning. Furthermore, their optical characteristics can 
now be varied, so that “simple optical systems hay 


Transparent conductive coatings 


that also reflect infrared radiation are being 
ipplied to plastics by Sierracin Corp., Burbank, Cal 
lirst tests are on aircraft glazing materials—canopies 
windshields, helmet visors—but the coatings could 
well prove useful for furnace and cold-chamber win 
dows, and automotive applications 
rhese are metallic coatings, applied by vapor de- 
position, and the process does involve a_ certain 


iction at the hydrogen electrode releases electrons 
that flow through the external circuit and return to 
the cell at the oxvgen electrode. Neither heat nor 
pressure is required and, Larson notes, commercial 
grade hydrogen and air can serve if current-density 
requirements are low. 

Ihe cell can be used wherever portable power is 
needed, Larson believes. He suggests such interest 
ing jobs as storage of solar and nuclear energy; opet 
ation of lawn mowers, outboard motors, and perhaps 
even small cars. 


tenth... 


ing satisfactory corrections for spherical and achro 
matic aberration may be designed.” However, Loch 
ner points out, “no plastics have been developed 
which have the outstanding index and dispersion 
characteristics of the dense barium-crown and rar¢ 
earth types of optical glasses.”” Too, they deform when 
heated, scratch easily, and it is difficult to obtain a 
satisfactory low-reflectance coating. Progress is be 
ing made on the last two counts, though (see below, 
and Sept 9, p 13). 


amount of heat; so they cannot be applied to all 
thermoplastics. However, Sierracin has its own heat 
resistant plastic formulation which, it says, takes the 
coating very well. Once applied, the coating will 
stand ambient temperatures as high as 275 F. 

As would be expected, the coating reduces light 
transmission, but reduction is only about 20% fot 


coatings with specific resistivities of 7 to 20 ohms 


Explosion-proof equipment still offers . . . 


many new product and marketing opportunities 
Just last month, for instance, Hild Floor Machine 
Co. introduced “the first and only” UL-approved ex- 


plosion-proof floor polishing and scrubbing machine 


i 


ped with static-conductive bristles as well as 
in explosion-p:oof motor ) 


equi 
The list of UL-approved equipment is long, but 
there are still many categories which have only one 
or two entries, several in which equipment has been 
approved only for limited use, and some where no 
electrical equipment has yet been listed. 
For example, several types of telemetering equip: 


AMERICAN 


ment have been approved for use in Class I, Group 
D locations (atmospheres containing gasoline and 
petroleum solvents), but none for atmospheres con 
taining acetylene, hydrogen gas, metal dusts, carbon 
black, or grain dusts. And there is no electrical 
equipment approved for use where dusts of high 
explosives are present. 

Copies of UL standards, lists of equipment ap 
proved for use in hazardous locations, and a list of 
electrically conductive components, may be obtained 
from UL offices in New York, Chicago and Santa 
Clara, California 
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FAST, HAMMER-DRIVEN RIVET ECONOMICAL 
FOR BLIND AND OPEN APPLICATIONS 


eeeeeveeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
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LI 


Fig. 1 Inserted in hole, Southco 
Rivets are quickly set by driving 
pin with hammer. No special 
tools are required. Bucking is 
not necessary. 


Fig. 2 Expanded prongs force 
sheets or parts together, hold 
them tightly in compression. 
No metal is removed, no grind- 
ing or finishing is required. 


Fig. 3 Pin is locked securely into rivet by displaced 
metal filling unique grooves. Compression forces 
are utilized for greater strength. 




















arrangement or time-consuming finishing. Supplied as a unit, 
they require no job time for assembly or fitting. 


Fig. 4 Ideally suited for “blind” applications, Southco Rivets 
are worked by one man froin one side only and require mini- 
mum space inside closed area. They eliminate costly bucking 





FREE! 


Fastener Handbook 


ov 
LY-HEAD* 
RIVETS 


Am 











Send for your free copy of | 
Handbook No. 7. 
plete data for designers on 
these and many other 
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Fig. 8 A blind head 
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Fig. 5 Access or 
open fastening util- 
izes the simplicity, 
speed and vibra- 
tion-resistance of 
Southco Rivets. 


Fig. 6 Ferrules are 
used as spacers for 
numerous applica- 
tions. Here the 
Southco Rivet 
formsa drawer pull 
in conjunction with 
a flanged tube. 


Fig. 7 Increased 
head size distrib- 
utes holding pres- 
sure over larger 
area, permits 
higher loading on 
wood, plastics and 
similar materials. 
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can be formed in- 
side the wood. This 
application is par- 
ticularly useful 
when it is desirable 
to have one surface 
of the wood un- 
marred. 





specialty fasteners. 52 pp., 
two colors. 

Write on your letterhead 
to Southco Division, South 
Chester Corporation, 236 
Industrial Highway, Lester, 
Pennsylvania. 
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WHOS RESPONSIBLE 


if the paint finish fails? 


No use pointing at one man or one department. 
When paint finish fails, there’s trouble enough 
for everyone to have a piece of it. Costly 
rejects and spoilage in the plant; refinishing 
and reworking charges; lost production; expen- 
sive field service to take care of dealer and 
customer complaints. 


Everyone agrees it’s best not to have paint 
finish failures. That’s why everyone from 
the president down so frequently demands 
Bonderite as the treatment used on metal 


before painting. 

Bonderite is the original corrosion resistant 
paint base. It creates on metal surfaces an 
integral coating that’s friendly to paint, that 
gives it a firm and lasting anchor. It resists 
corrosion and multiplies finish durability by 
three to five times. 

Yes, best guarantee against paint finish 
failure on metal products is Bonderite. Full 
information and expert technical assistance is 
yours for the asking. Write or call today. 


RUST PROOF COMPANY 
2179 £. MILWAUKEE, DETROIT 11, MICHIGAN 


PARKE 


BONDERITE 
Corrosion resistant 
paint base 


BONDERITE and BONDERLUBE PARCO COMPOUND 
aids in cold forming rust resistant 
of metals surfaces 


PARCO LUBRITE TROPICAL 
wear resistant for friction heavy duty maintenance 
paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel—Reg. U.S. Pat. Of. 
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---Washington 


DEVELOPMENTS 
TO WATCH 


Risks in accepting government contracts 


will be stressed in an upcoming report by th 
National Security Industrial Assn., an organization 
of some 500 companies with government contracts 
Reportedly, it will say that big business often takes 
1 beating on such contracts. Also up for discussion 
contract cancellations and renegotiations 
(he report, over a year in the making, will be 


signed bv some 50 big-name contract 

pared by the procurement advisor ymmittec 
NSIA and is likely to draw fire from both the 
Pentagon and small contractors. Many subcontractor 
ilready are complaining about being squeezed out of 
government contracts because of the trend toward 


prime contractors handling their own sub work 


Navy’s shift to electronic data processing .. . 


for inventory control is paving off. Some 30 
months ago it had 1.3-million items in its supply sys 
tem. Today, there are 100,000 less. This despite 
10,000 new items being added each month. Navy 
claims the computers save manpower, reduce inven 


tories, and help spot obsolescence. It cuts buying 


too Now. Navv buvs parc 
usage of parts data rather than on 
his means less 


parts based o1 


I 


warehousing. It feasible te 
store spare parts at each air station for the many 
types of Navy planes. So, parts for a specific plane are 


I 
stored at onc field. others at another field 


Missile budgets are no longer automatically safe .. . 


from the Administration’s drive to save mone 
ind help keep the federal budget in line. Big chunks 
of money aren't going to be saved; spending on mis 
siles will keep going up. But there will be a sharper 
review of dollars being spent by missile contractors, 
ind items deemed wasteful will not be allowed. For 


instance: padded overtime pay for engineers won't 


be approved; there’s a stretchout on the Air Force 

Titan, which means that some of the “crash” is 
being taken out of this crash program. Martin and 
Aerojet General’s ‘Titan is a more advanced design 
than the Atlas (Convair-North American) but it was 
started later; funds for the Navy's Polaris IRBM 


Lockheed-Acrojet General) have been cut back 


An increase in the price of tungsten 


is behind recent Washington moves. In the 
closing session of Congress, the Colorado-Nevada 
Senators pushed through a resolution directing the 
US ‘Tariff Commission to investigate the differences 
between the cost of producing domestic tungsten 
ores and concentrates and foreign costs. It is to report 
back to Congress by March 1, 1958. ‘Tanff Commis 


sion hearings are expected to be held during the fall 

Higher tariffs on imported ores explain the move 
Right now, there is a $0.50 per lb duty on the tung 
sten content of imported ores. At current prices, it 
makes the cost of a short ton of tungsten trioxid 
round $23 (15.8 lb of tungsten content And 


domestic prices have to match this in order to sell 


A research department cannot afford to standardize . . . 


. its product or its personnel, according to Dr 
W. D. Lewis of Bell Telephone Labs. The statement 
was made recently to over 150 of the top research 
idministrators at the 11th National Conference on 
the Administration of Research, a three-day closed 
door conference hosted by Johns Hopkins University 
Both government and industry officials aired prob 


lems ranging from measurement of research accom 
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plishment to how big research and engineering teams 
should be. Dr. Lewis said that creative power resides 
in the individual, and the best power of judgment 
in the group. Comparisons show less quantity but 
better quality of output when group res¢ irch teams 
ire used. For the best team, see that members have 
different characteristics, different skills, and make 


different contributions 


WASHINGTON 7] 





Under Mr. A. A 


Johnson's guidance 


175 Westinghouse design engineers 


work concentratedly at the job of 
making Westinghouse switchgear and 


related equipment outstanding 
examples of why “You Can Be Sure 
If It's Westinghouse”. Mr. Johnson’s 
responsibilities have been recently 
expanded to include the management 
of manufacturing and sales, as well 
as the engineering, of over $50 


million worth of switchgear annually 





ee dn engineering organization like ours is badly handicapped unless it has immediate access 
to catalogs which describe the wide range of products we have occasion to specify. And no 
other method of providing catalogs to engineers is as efficient, convenient and sensible 


as filing, classifying, indexing and binding them together before they are delivered to us. 


“We use Sweet's Files constantly, and find the catalogs in these Files easier to locate and use 
than any we try to file ourselves on an individual basis. Manufacturers can save us much 
time, trouble and expense—and make sure their catalogs are used more frequently—when 


they distribute them to us via Sweet's. % % 


A. A. Johnson, Vanager 
Assembled Switchgear and Devices De partment 
Westinghouse | lectric ¢ orporation 


Pittsburgh, Pennsylvania 


increase engineers’ use of their catalogs 


What you want for your engineers, Mr. these 1958 Files, hundreds of leading manufac- 
Johnson, is what thousands of other engineers turers will make selection and specifying infor 
also want. Time and again they vote Sweet's Files mation immediately and constantly available to 
their most valuable sources of product compari- you...all of it permanently bound and classified 
son and specifying information ...and tell us that hy product ty pes for easy comparison, completely 
the continued growth of these Files is the surest indexed for rapid use. 
answer to their catalog problems. There is no better, time-saving habit than to 
Next year. more Sweet's Files than ever before look first in your Sweet's File when you want to 


will be made available to industry's engineers. In find, compare and specify a needed product. 


SWEET’S CATALOG SERVICE 


Division—F. W. Dodge Corporation 
119 West 40th Street, New York 18. 


Designers, producers and distributors of manufacturers’ market-specialized 
catalogs for the industrial and construction markets. 


Over 53,000,000 catalog copies distributed for 1,740 companies in 1957. 
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WHY 


Y COLAC. 


Vl cts HIGH-IMPACT THERMOPLASTIC RESIN 


...dn ZIPEES® -the world’s safest, 
lightest, strongest roller skates? 


<> 


the answer is simple 


The Manning Manufacturing Corporation 
chose CYCOLAC for their roller 

skates because CYCOLAC gave them the 
light weight, non-corroding and non-rusting 
properties their specifications demanded : 
plus the sturdy, rigid toughness and 

high impact strength a roller skate 

must have. CYCOLAC’s bright glossy 
colors, excellent moldability and non-brittle 
nature, even at very low temperature, 

made the selection of CYCOLAC 

an ideal choice. 


CYCOLAC can also work wonders for you. This family of single uniform resins 
is permanently thermoplastic, permitting fast molding, calendering 
and extruding. It is economical to form from press-polished sheets by vacuum, 
air-pressure, or mechanical methods over inexpensive molds of wood, 
plaster, aluminum, etc. 


molders ... extruders ... calenderers ... mpare these added CY COLAC BENEFITS ! 


In addition to CYCOLAC’s unique balance of Better adherence to dimensions and tolerances. 
properties, which makes it ideal for hundreds of Readily lacquered, enameled or printed. 
end-use products, you get these added benefits! Decals apply easily. 

Greater uniformity of processing. 
* No breakage in processing. Lower shipping costs. 


* No breakage in assembling and finishing operations. Light weight means more parts per pound. 


Write for technical literature today! 








PACESETTER IN 


Ma rb on Division of BORG WARNER + Gary, Indiana 


CHEMICAL also represented by: 
WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. 


CANADA: Dillons Chemical Co. Lid., Montreal & Toronto 
SYNTHETIC RESINS export: British Anchor Chemical Corp., New York 
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Asbestos from South America 


is slated to move into US electrical and 
refrigeration equipment, machine parts, and instru 
ment cases in the form of reinforced polyester mold 
World Commerce Corporation 
S.A., is now ready to market chrysotile fiber mined 
in Venezuela and specifically prepared for this put 


pose. WCC claims this Amveco fiber is 


ing compounds 


unusual] 


Mammoth plastic ventilator . . . 
with an all-plastic 


veighing 1500 pounds, has been built and tested in 
bv Etamlissements Neu to handle acid gases 
chemical plant. It’s believed to be the largest 


f its kind thus far. France Actuelle reports that 


polyvinyl chloride) turbin« 


l'ranc 


Rubber-bonded fibrous materials 


ire being developed in Sweden and Germany to 
go in separators for electric accumulators and batter 


] 


cells, and in new types of cushioning and padding 

Ihe Natural Rubber Development Board report 
that Aktiebolaget 
battery separators with a porosity of more t 
75%, in thickne 


sheets of matted, pre-bonded 


Tudor of Sweden has produced 
han 
s down to 0.5 mm, by impregnating 
with natural 


In thi 


glass fibers 


rubber latex, then vulcanizing the material 


New batteries from Australia . . 


. shoot for longer life. The Australian Defens 
Standards Laboratories, working on the problem of 
battery deterioration in tropical climates, have com« 


up with a new insulant for standard-type multicell 


batteries, and a treatment to prevent deterioration in 


50 miles to the gallon 


is the aim of the British auto makers, and 
they hope to reach it “within the next few years.’ 
They probably will too Che smaller British cars arc 
not too far from the goal now 
In tests at Bonneville Salt Flats late last month, 
1 car equipped with a Morris 1000 4-cyl, 948-cc 
engine got better than 40 miles a gallon at a speed 
of 118 mph, and broke more than 60 national and 
international speed and endurance records. 
How do the British manufacturers expect to reach 
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DEVELOPMENTS 
TO WATCH 


im} neutral 
pH. It can be formulated with aluminum silicate, 


calcium carbonate, and other imert fillers to 


iow in talc and free of impuritics, and h 


increas¢ 
b dy” ind redu ¢ 

Other advantages 
polyesters of this 


? } . 
iral modulus, res 


150.000 
ntally, have 
field, and 
million 


cd ft th s-hbel 

thie han t the latex 
K-G Auf Aktien comes 
rease-resistant, shrinkproof fibrous mate 

rial with possibilities f 

plications. This one is 


impregnation t 


l'reudenberg 
1 padding and cushioning ap 
| made with foamed latex 
First, the fiber re treated with the foam, then 
the foam cell re collapsed by a drying proce 

leaving a mate! 


| of maximum po 


storage. It is ly dehydration remove the 


Ill 
ture that causes vantage of 


the treatment, a polyvim ride inter-cell insultant 


} 


ind the CCl vethvlen¢ 


Cel S arc 


the 50 mpg level? Dr. Albert Fogg, director of the 
British Motor Industry Research, says a major effort 
is being directed toward research in the tield of fuel 
conservation, particularly with respect to automatic 
transmission. This, he says, “‘will result in reduction 
consumption of British 
Right now, the 


British seem to be somewhat behind us in trans 


of up to 30 in the fuel 


iutomobiles in the near future.’ 


mission design, but it doesn’t look as if they will be 
behind us for long 
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STEEL TO MAKE STEEL WORK FOR 





YOU 


» IN aviation and industry 


foreshadows new age of discovery 


E.D.O.S. is A. O. Smith’s unique metalworking 
method that has proved its worth on the frontiers 
of exploration for modern production, It is used 
to shrink both weight and cost for many important 
components of modern military aircraft and 
industrial equipment. 


With E.D.O.S., there’s no need for wasteful machin- 
ing, turning costly alloys into scrap. With E.D.O.S., 
all of the metal goes to work . . . redistributed for 


r 


Fiat stee! or 
alloy blonk 


Contour rolling 
precisely redistributes 
the meta! 


Desired final 


controlled grain flow 


Note. Precision forging offers equivalent odvontages, 


16 


Sectionalized view 
configuration with shows variation of 
metal thickness 


maximum usefulness. Made to order for even the 
toughest metals, this exclusive A. O. Smith process 
consists of contour rolling, and/or precision forging, 
flash and fusion welding (a typical contovr-roll 
sequence is pictured in the drawings below ). 

Proven in the field of aviation, E.D.O.S. offers signifi- 
cant advantages for other metalworking industries, too. 
It could be the answer to the products you offer in the 
new age of discovery. Write for free technical bulletin. 


*E.D.O.S.— Engineered 
Designs for Optimum 
Structures 


Through research -++@ better way 


AO.Smith 


MILWAUKEE 1, WISCONSIN 


12 plants in New Jersey, Pennsyly 7] h 
Wisconsin. Illinois. Texas and aliftorr 
International Division: Milwaukee 1, Wis 
Machining eliminated 
n welded 
finished part 
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New form of propulsion 
coming up? 

Today we end of th 
line in heat engines, says Brig. Gen 
M. C. Demler, Deputy Commande: 
for Research & Development of the 
USAF. What's next? Magneto fluid 
dynamics 

Says Gen. Demler: “Continuing de« 
velopment of heat engines will no 
doubt 


speed, and payload capacity 


the 


Can sec 


reward us with more range 
But as 
long as we are dependent on increa 
ing specihc 
fronted barriers 


weight of working fluids, high factors 


impulse, we are con 


with many 
fuels,” 
and the heat generated by the com 
bustion process itself 


of acceleration, cost of exotic 


the 
random manner in which the particles 
flow against 
the walls of the combustion chamber 


Furthermore, he points out, 


released by combustion 


is itself a barrier—much of the energ\ 
of chemical fuels is not utilized or di 
rected to obtain propulsion 

We cannot completely discount the 
thermo-mechanical type of engine, he 
says, but it’s time to look elsewhere 
and the field of magneto fluid dynam 
ics seems to be a good place to look. 

Studies of magnetic particles undet 
the influence of strong magnetic fields 
have shown that the particles can bs 
so controlled that they are given a di 
rectional thrust, and they can also be 
deflected away from the walls of their 
propogation or combustion chamber 
thus preventing heat loss. This opens 
the way for a new type of propulsion, 
and perhaps a whole new family of 
engines. 

Much remains to be learned about 
But the 


harnessing this force. work 


has already begun 


It's the flicker 
that makes you twitch 


Flickering lights can be so disturb 
ing that they result in “drastic emo- 
tional and physiological upheaval,” the 
Army Engineers report. At one time, 
the Army even considered using flicker- 
ing lights as a weapon. The effects 


may not be quite severe enough for 
that purpose, but recent studies do 
that flickering lights—indica 
should not be tol 
consume! OI 


equipment. A 


port 


indicate 
tors, for 


erated in 


instance 
industrial 


Tulane University re 


notes that frequencies above 2 
ps need not be considered because the 
the 


pulses beyond that point; and frequen- 


eve cannot distinguish individual 
ire seen only is 
ilternating patches of dark and light 


But in between these limits the effects 


cies of less than 7 cps 


may be quite serious, with 9 cps ap 


parently the most disturbing of all. 


Neutrons to order; 
they'll uncoil the atom 


he University of Arkansas gets the 
first Cockcroft-W alton 
$70,000, 


“commercial” 
iccelerator, a 350,000-elec- 
tron-volt model built by Applied Ra 
diation Corp. Equipped with a 
tritium-zirconium target, the machine 
is now set up is expected to yield a 
hundred billion neutrons per sec. It’s 
so designed that other targets (silver 
substituted, and 
other bombardment techniques used 
vield several-fold. 

Work planned for the new machine 
fast 


measurements, 


for example) can be 


to increase the 


includes neutron cross-section 


studies of chemical 


states formed in nuclear reactions, 


production of labeled organic com 


pounds for tracer research. 


NEW ACCELERATOR has open design 
for ease of servicing; will produce high- 
energy neutrons for materials research. 
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A cure for static 
While basic-research laborat 
hard at work on atomic structur 
dustrial, labs are finding new 

itomic radiation 
This month, at a 
X-Ray Electro 
posium, an i 
from Dr. R 


nental Can’s 


itere ting | 4) 
B. Mesrobian 
Central Rese 
Div 


irradiation can incre 


Engineering 


polymers to take 
ety of 


he sug 


pigment 


gested this ma‘ 


incorporating conductive 


would reduce eliminate 
lem of static 


fibers and pl istics 


electncit 


Need materials? 
They're on the farm 


Scores of new materials for indus 


trial use could be produced from farm 
the Commission on In 
Industrial Use of Agricultural 
them: insulating 


be ird 


crops, says 
creased 


Products 


boards 


Among 
made di- 
d of just trom 
plasti 

starch 


ind panel 


rectly from grain, inste 


residues; plastics, 


iwricultural 


izers and surface coatings from 


derivatives; ceramic glazes, rust pre 
ventives and abrasives from rice; water- 


proofers, resins and lubricants from 
oil-bearing seeds 

lor 
commission savs, the 


laid. For 


h iS already show n 


the 
rroundwork 1s 


manv of these materials, 


instance, research 
that 
ind cements 
ily] starch, 
material from pet! 
that’s 


already 
superior la 
can be 


quers, varnishes, 


produced from and a 
plastic molding 
odate-oxidized starch All 
needed now is an of the 
sibilities and the 
research 

Help in both 
Che 


than a hundred fruitful 


itCad na\ 
forthcoming survey itself ou 
lined mor 
areas for research;and the Senate Com 
ind Forestry, t 


reporting, 


on Agriculture 
the 


may take 


mittee 
which commission 1s 
ction at the next session to 
Department of Agriculture 


funds initiate a 


INCTCASC 


research ind com 


paign for industrial cooperation 
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room air conditioning unit 


r 
! 


In the % ton window air conditioner 
illustrated, perforated metals have 
been combined successfully with 
injection moulded plastics. The 
utilization, here, of new louvered 
perforated metals in adjustable 
frames on the frounced surface in 
combination with new embossed 
patterns on sides and under sur- 
faces, afford rich tactile qualities 
hitherto unattainable in the air 
conditioner field. 


Harrington & King perforated met- 
als provide the Industrial Designer 
and other men of ideas unlimited 
opportunities to offer both func- 
tional and aesthetic properties as 
demanded in products for today's 
market. Contact H & K for your 
perforating requirements. 


t Deve 





A few of the 
thousands of H & K 
perforated patterns. 





Ml 
i 


Fill in and mail coupon to nearest H & K office. 


Illustrations are 





reduced in size. 

















-—----------7 


arrington & 
PERFORATING CO. INC 


Chicago Office and Warehouse New York Office and Warehouse 


5617 Fillmore Street 104 Liberty Street 
Chicago 44, lll New York 6, N.Y 


Please send me— 

[_] GENERAL CATALOG NO. 62 

[_] STOCK LIST of Perforated Steel Sheets 
NAME 

TITLE 

COMPANY 

STREET 


ZONE STATE 


ciTy 
re ase NE ne 


1 


8 MEETINGS * SHOWS »* EXHIBITS 


MEETINGS-SHOWS- 


23-25 


24-25 


> <n 5 i - 3 


ASME Fall Meeting at the Hotel Statler, Hartford, Conn. Papers 
cover hydraulics, gas turbine power, safety in machine design, engi- 
neering management, metals engineering, lubrication, and engineering 


education and materials handling. 


Industrial Electronics Symposium, 6th annual meet- 
ing, Sponsored by the IRE and the AIEE, at Morrison Hotel, Chicago, 
Ill. Sessions cover: Transducers 


and Applications, Instrumentation, 


Digital Control Elements and Systems, and Control Circuits. 


Computer Applications Symposium, 4th annual meet- 
ing Sponsored by the Armour Research Foundation at the Morrison 
Hotel, Chicago, Ill. 


ment 


First day sessions will cover business and manage- 


applications of computers for airline reservations, hospital 


records, retail store-warehouse requisitions etc. Second day will cover 


applications of computers in research and engineering. 


ASME-ASLE Joint Conference on Lubrication ot the Royal 
York Hotel, 


in wear, high temperature lubrication, factors affecting contact fatigue, 


Toronto, Canada. Sessions will cover recent experiments 


boundary lubrication and fluid film lubricated bearings 


National Electronics Conference, Hotel Sherman, Chicago, 
Ill. Technical sessions will cover varied aspects of electronics including 
servomechanisms applications, semiconductor devices, microwaves, radio 


astronomy, computers, instrumentation, and circuit theory 


AIEE Fall General Meeting ot the Hotel Morrison, Chicago, 
ill. Program will include 50 sessions by the Institute’s six technical 
divisions—Communications, General Applications, Industry, Instrumenta- 


tion, Power and Science, and Electronics. Subject matter will span 
nuclear reactors, telegraph systems, research, ethics, basic science, safety, 
Visits are scheduled to 
of GM, Commonwealth Edison Co 


electronic billing equipment, Argonne National Labs, and other places. 


computing devices, and the chemical industry. 


the Electro-Motive Div to inspect 


Society for Experimental Stress Analysis, annual 
meeting at the Hotel El Cortez, San Diego, Calif. Complete details 
may be obtained from Dr. M. W. Murray, Secretary-Treasurer, 
Office Box 168, Cambridge 39, Mass. 


Post 


National Noise Abatement Symposium, Hotel Sherman, 
Chicago, Ill. 


Pressed Metal Institute, Annual Meeting, 
Hotel, Bermuda 


Industrial 


San Francisco, 


International 


Fairmont Hotel, 


Conference, 
is concerned with 


Development 
Calif. 


with government 


Conference 


how private industry cooperation can increase 


the rate of industrial development and economic growth. 


IRE Canadian Convention. Technical 
25 sessions and 116 papers. 


program will include 
devoted to a 


description of Canada’s part in the IGY. Another session will cover 


Feature session will be 


professional business management. 
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What’s happening in 


New Materials: interest 


up; consumption down 
While 


molybdenum as 


interest in bismuth and 


“atomic age’ mate- 
rials is rising, commercial use is not 
And though lithium and titanium are 
making progress, they’re not leaping 
ahead. Widely heralded aircraft and 
nuclear applications for all four metals 
are apparently still in the future 
Bismuth, for 
tested as a 


instance, is being 


tor 


nuclear 


carrier 
liquid-metal-fueled 


uranium in 
reactors. 
But this year’s consumption is run 
ning about 4% less than last year’s. 

Ihe Bureau of Mines estimated 
before the molybdenum strike 
(see box) that shipments of this metal 
would be off, too. 

[he drop in bismuth and moly ties 


even 


in with the general weakness in non 
But the drop, rather 
shows the 


ferrous metals 


than a rise, new 
than 


lechnical progress is being 


uses a\rc 


developing more slowly was 


hoped. 


made, though, as the photo proves 


HIGH-PURITY MOLYBDENUM INGOTS, 
now coming from such new installations as 
this General Electric vacuum arc-melting 
furnace at Universal Cyclops, should permit 
design of larger parts. This ingot is 16 in 
in diameter, weighs more than two tons. 





Primary contender 
in special metals 


A new combination, with assets ex 
ceeding $55 million, throws its hat in 
the special-metals ring. National Di 
tillers Chemical Corp., P. R. Mallor 
& Co., and Sharon Steel (¢ hay 
pooled their interests in titanium, zi 
light 
to produce 
It will tak 


name, and 


conium, hafnium, and metals 


forming a joint company 
metals 

Mallory-Sharon 
Reactive Metals. Inc mn 
National M-S. Th 
consolidation is expected to be full 
effective bv the end of the 


ind market those 
the 


ibsorb 


Ove! 


owned by ind 


Aluminum and copper 


switching positions ? 
For the first 
pound of 


time in a decade, a 
than a 


pound of aluminum this month 


copper cost less 
(see 


box). The big event set off a raft of 
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peculation on possible substitution of 
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Aluminum 


idluminum 


still has 
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rials is taken 

has a better record 

stabilitv. On the other hand, 

ease of fabri 
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lectrical pr 
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strong points in its favor 


Synthetic mica 
passes road test 


Reconstituted insulation 
ready for the big jobs. General Elec 
tric reports Ford Motor Co. is using 


mica 


it on a big scale to insulate generators 
ind starters. 

Ford says the Mica Mat insulation 
stands an operating temperature of 
160 C, at commutator speeds of over 
12,000 rpm, and makes possible a new 
commutator-segment design that gives 


considerable savings in copper. 
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MATERIALS. 
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MOLYBDENUM is becoming hard to 
get because of a strike at a major 
producing plant; but for most other 


materials, supply outruns demand 


COPPER PRICE has been on the skids 
Early in the month, it sagged to 27¢ 
a lb in New York, 25¢ in London— 
shifts 
see below left) 
the light 
metal is none too strong anyway. 


sparking predictions of from 
aluminum to copper 
for 


Meanwhile, demand 


TIN has dropped below 95¢ and 
and there is talk of a small surplus 
by the end of the year 


RISING FREIGHT RATES and “higher 
get the blame 





manufacturing costs 
for increased prices, despite light de- 
mand, for many materials—synthetic 
fibers and heavy chemicals as well as 
aluminum. Steelmakers 
their 7% 
DuPont, on the other hand, has just 


are passing 
along freight increase. 
cut the price of its Zytel nylon mold 
ing resin 10% (it has been $1.35 to 
$2.30 Mylar 
polyester film for electrical insulation 
are down 25¢ a lb, to about $2 in 
most gages 


and two grades of 


Methylstyrenes: 
Ready to roll 


Into full proc 
t de pment 
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as predicted, l 
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1 wide 
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range of methyl 


stvrenc ind are now iluated 
for control panels, junction boxes, bat 


tery cells, and mechanical parts 
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immediate shipment... all ratings 


General Electric 7/ BG CLAD 
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Motors in New NEMA Ratings 


T0125 HP 


YEARS AHEAD BENEFITS 
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DESIGNED TO CUT COSTS—Up to 32% 
lighter and 50% smaller, new NEMA rated 
Tri-Clad ‘55’ motors offer big savings on 
shipping, handling and storage costs. These 
more powerful, more compact motors permit 
big space savings on many muchine designs. 


DESIGNED FOR EASY HANDLING —Sturdy, 
forged eye bolts are supplied with new Tri- 
Clad ‘55’ motors in larger ratings to permit 
easier motor handling. Provision for plenty of 
“wrench room” between motor feet and end 
shields cuts Tri-Clad ‘55’ motor mounting time 


DESIGNED FOR EASY INSTALLATION 

Perma-numbered leads simplify wiring and 
speed motor hook-up. Numbers are stamped 
on terminals and printed on every half inch of 
the Geoprene |! 
ways identifiable even when taped or clipped 


lead covering. Leads are al 


FOR COMPLETE INFORMATION 


FOR COMPLETE DETAILS on the new line of 
Tri-Clad ‘55’ motors up to 125 hp, contact 
your local G-E motor distributor or the sales 
engineer at your nearby General Electric 
Apparatus Sales Office. You will get expert 
assistance in selecting and applying the right 
motor for your particular application. 


FOR FREE SLIDE RULE—which lets you deter- 
mine at a glance the weight and space-saving 
benefits of recently announced NEMA stand- 
ards for larger motors—and for informative, 
free General Electric Tri-Clad ‘55’ motor 
bulletin, please send attached coupon. 


ee ee ea a ee eee 
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Section 891-6A 
GENERAL ELECTRIC COMPANY 
Schenectady 5, New York 


Please send me the following publications: 


C) FREE BULLETIN (GEA-6602) describing the many advanced features of new 
Tri-Clad ‘55’ motors up to 125 hp. 


C) FREE SLIDE RULE (GEN-148) to determine weight and space-saving benefits 
of new Tri-Clad ‘55’ motors. 


NAME____ 
| Sa 
COMPANY__ 
ADDRESS. 
CITY & STATE 





Progress /s Our Most Important Product 


GENERALG@ ELECTRIC 





PETTiIBONs 


CLARK 


EQUIPMENT 


BUCYRUS 
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CHAIN Be,» 


REX 


Company 


Wherever feet or wheels must go... America’s leading companies 
look to Inland 4-WAY* Safety Plate 


Inland 4-WAY° Safety Piate 


Carried in stock by all leading steel distributors 

INLAND STEEL COMPANY 

38 South Dearborn Street « Chicago 3, Illinois 

Sales Offices: Chicago * Milwaukee ¢ St. Paul « 


St. Louis ¢ Indianapolis * Detroit « 


Davenport 


Kansas City New York 


Ze 
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Are We Short of ENGINEERS? 


Is there, or is there not, a shortage of engineers and 
scientists? Despite day-to-day changes in opinion 
and the actual situation, there are evidences of a 
long-term shortage that may not be denied. 

Back at the turn of the century, there was one 
engineer or scientist among each 1800 people. By 
1950, there was one in 300. By 1980, the ratio is 
expected to be 1:90; by 2000, it will be 1:40. Since 
1800, we have multiplied both the annual produc 
tion and the available supply of engineers and scien 
tists by ten every half-century. By 1980, we are 
expected to have 1,700,000 engineers and scientists; 
by 2000, the total will be almost 3,300,000! 

Despite such growth in numbers, the need is grow- 
ing faster. Projected long-term research and develop- 
ment appropriations indicate there'll be only half 
enough men for the jobs by 1982, and only a third 
the necessary number by 2000. 

In 1920, only about 3% of the 22-vear-olds were 
college graduates. ‘Ten years later, this figure had 
doubled. In 1940, the figure was 8%; in 1950, it 
had risen to 11%. The plateau is expected to occur 
about 1970 at 17%. But of these college graduates, 
only 18 to 22% are in engineering or science. And 
only two-thirds of the engineers and a third of the 
scientists stay in their fields. 

Only three of every hundred American youths 
who enter school are graduated with technical de 
grees; only 13 get any degree at all. Although the 
average intellectual capacity of college graduates is 
120 on a scale of 100—some as low as 80 get degrees, 
and only two out of three of those at 140 and above 


get degrees. Personality and aggressiveness are fac- 


tors in the attrition, but so is such a mundane thing 
as weak elementary and secondary school training 
in math! (A recent check of 60 math teachers in 
these schools showed that only ten were competent 

and math is the basis of technology 

Basically, we have not yet realized how much 
emphasis should be placed on early direction of 
competent youth toward engineering, and how much 
effort should be spent in seeing that students with 
suitable intellectual capacity go on to a degree. 

Soviet Russia faced this problem some time ago, 
and provided several typical totalitarian solutions 
Half of all Russian college graduates are in agricul 
ture, medicine, teaching, and engineering. Some 
60% of those are in engineering and science. So 
Russia is currently graduating twice as many engi 
neers as we are. With a notable shortage of men, 
Russia directed women into the professions, so now 
50% of her professional workers, and 20% of her 
engineers, are women. And there is no worry there 
about the humanities; the graduate is a specialist for 
a special job. His or her rewards come in a better 
apartment and a car, not in the fuller life 

Any number of factors can affect our immediate 
and our long-term future as a nation. But granted 
escape from annihilation or other catastrophe, we 
are gcing to be technologically under-supplied to an 
increasing extent as time goes by. This is no passing 
situation. The sooner we realize this, the sooner we 
can begin to correct it. 

Much of this corrective influence can come from 
Engineers and Management men. We need to do 
more NOW. 
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these four applications 
are improved with 


DAPON 


| eenremeeaennme 


| APPLIANCE HANDLES to match any color defor of the modern kitchen 
| are now possible. The exceptional heat stability of DAPON resin molding 
compounds (producible in a wide range of colors) permits the finished article 
to withstand high temperature exposure for prolonged periods of time with 
substantially no loss or change in color. Moldability of DAPON resin com- 
pounds is excellent. Added advantages of good impact strength, high deter- 
gent resistance, unmatched resistance to food and beverage staining make 
DAPON the number one resin for appliance handles. 


DAPON resin is a solid prepolymer of diallyl phthalate; 
making available the outstanding properties of this material 
in a form readily usable in all types of thermosetting 

resin operations. 


In selected applications these properties are unmatched 
by existing resins. DAPON resin should be evaluated 

for use as the base resin in any thermosetting application 
requiring chemical resistance, heat and humidity 
resistance, superior electrical properties, good 
moldability, or dimensional stability. 


Extensive testing programs have been completed to point up 
those uses and applications in which DAPON resin has 
distinct merit and produces decidedly better properties. 

Molding compounds with various fillers, reinforcing fibers 
and colors are now available. Government approval under a 
number of military specifications has been obtained. 


Let us know the application you have in mind for DAPON resin 
. + write now for literature and technical data. 


DECORATIVE LAMINATES made with DAPON resin do not 
require the usyal “facing” steps. The printed paper can be lami- 
nated directly to the backing material jn a single operation. For 
applications requiring soft backing materials excellent flows can be 
effected at pressures as low as 50 psi. With either high or low 
pressures, laminates of DAPON resin exhibit exceptional resist- 
ance to abrasion, chemicals and heat. 


INDUSTRIAL LAMINATES made with DAPON resin have a 
number of outstanding properties: Superior electrical properties 
e.g., high insulation resistance retained under conditions of high 
humidity ; heat resistance without degradation even under sustained 
vibrational stress. Other acivantages exist in end uses requiring a 
high degree of chemical and moisture resistance, good dimensional 
stability, mechanical strength and ease of machinability. Formulated 
with or without volatile solvents ODAPON resin is suitable for use in 
the full range of pressure curing conditions. 


_-—-— 
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MOLDED ELECTRICAL PARTS containing DAPON resin 
exhibit highest resistance to humidity changes. Maximum retention 
and rapid recovery of electrical properties are insured by the un- 
matched stability of DAPON resin and the absence of deleterious 
products of degradation under long term use conditions. Properties 
of dielectric strength, dielectric loss, volume resistivity and arc 
resistance are particularly outstanding. Very low molding and post 
molding shrinkage allow close tolerances and the use of closely 
prsaprnn oe megan Moldability and resistance to heat and chemicals 
are excellent. 


FMC Organic Chemicals Division 


Food Machinery and Chemical Corporation 


Oo H l oO — 


P E x 


161 East 42nd Street- New York 17,N. Y. 


- OTHER FMC CHEMICAL DIVISIONS: WESVACO CHLOR-ALKALI Alkolis, Chiorincted Chemicals, Carbon Bisulfide 
chemicals WESTVACO MINERAL PRODUCTS Phosphotes, Borium and Magnesium Chemicals * BECCO CHEMICAL Peroxygen 
Chemicals - NIAGARA CHEMICAL Insecticides, Fungicides ond Industrial Sulphur ¢ FAIRFIELD CHEMICAL Pesticide Compounds 
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ACF Introduces More Efficient 
Cold-draw Process 


WASHINGTON-—A hot-cup, cold- 
draw process that will manufacture 
8-in. M-106 shells for Army Ordnance 
has been developed by American Car 
& Div., ACF Industries, 
Inc., under the supervision of Frank 
ford Arsenal. The method 
half the trained manpower and up to 
a third steel than the 
tional machining process. It also in- 


Foundry 
requires 


less conven 


5 
creases by < in. the maximum diam 


eter achieved by existing cold-draw 
methods. 

ACF’s process will have broad ap 
plication for non-defense industry as 
well as for the military 
it is expected to prove valuable in 
making parts for the automobile in- 
dustry, and for road-building machin 
ery components. 

Beginning with a 72-in., round-cor 
nered square, hot-rolled billet weigh 
ing about 190 Ib, the M-106 under 
a rough machining, five 
working operations and three phos 
phate lubrications. 

The slug is first sawed to length, 
then forged into a hot cup from a 
mult heated at 2100 F. Next, a rough 


machining that faces the open end of 


For example, 


goes cold 


the forging removes surface defeats 
and assures concentricity. 

The first phos lubrication is fol- 
lowed by a forward extrusion forming 
the lip. The second phos lubrication is 
followed by the coining operation 
and, after the lip has been softened, a 


Billet to shell: 9-stage process uses less manpower, less steel. 


drawing operation. Coining prepares 
the shell for the one-step nosing oper 
ation, considered by ACK 
highlight. 

The third and final phos lubrica- 
tion is applied next, then 
panded bourrelet operation. This is 
followed by nosing the previously 
faced and chamfered open end. After 
nosing, the shell wall has the exact 
thickness dimensions required by mili- 
tary specifications. 

The nosed piece is now ready for 
stress relief, followed by conventional 
operations that include: grinding the 
bourrelet, facing and boring the nose, 
machining the band seat, applying the 
band, machining the band, welding 
the base plate, pre-paint phosphatiz 
ing and spray painting. 


d proc Css 
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Custom-built Machine Tools Cue 
in Industry 


NEW YORK—New 
rials, design, control and drives oftene 
than not appear first in custom-built 
Such tools bear close 


ideas in mate 


machine tools. 
watching because, as bellwethers, they 
signalize new developments and 
trends which, directly or with slight 
modifications, may soon spread to all 


industrial machincry. 
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I'wo of the developments involve 
strategy: 

(1) Research results find their way 
into working models faster—because 
competition in machine tools is keen 
and becoming more so. No longer can 
there be a wait of five years between 
models to suit quintennial shows. 

(2) Although new equipment is spe 
cial in design rather than standard, 
the larger customers, such as automo- 
bile plants, are insisting that the com 
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Weight variation is 18 oz, far less 
than the 4 lb allowed by Army for this 
shell. Other alloy steels that may b 
used are the 86xx and 41xx series, as 
well as certain stainless steels 

One indicated 
that 500,000 units can be processed 


manufacturer has 
on one set of tools to provide an op 
timistic yardstick for measuring tool 
life. 

ACF spokesmen indicate that a 
10-in.-dia product using the process 
initial 
orders, starting in October, are keved 
to production of the 8-in. M-106. It’s 
success with the process dates back to 
1954 when a feasibility 
awarded by 


is possible, but the company’s 


contract was 
Army Ordnance and dk 
velopment work began at the Berwick, 
Pa., plant 


New Trends 


ponents be standard and interchange 
able different makes 
his permits accessories to be switched 
from machine to machine 

Even 


even between 


major assemblies—gearboxes 
drives, heads, inspection equipment 

are often designed for quick replace 
ment. The ultimate in this direction 
‘erector-set”’ or “building-block”’ 
in which 


of 


variously put together to do specific 


is the 


lecio } . " Ih 
aesign machines are reaily 


issemblies standard component 
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jobs. Look for this influence wherever 
complex and expensive equipment 
will be used in a specialized applica- 
tion, or wherever downtime of one 
part of a process line would force the 
whole line to go down. 


Automatic Control 


An outstanding trend in control is 
toward recorded information—such as 
tape, punched cards, and memory cells. 
This covers complete machine control, 
including contour following (now well 
established) and table and work posi- 
tioning on jig borers and other pre- 
cision machines. Programmed mo- 
tion control suggests application to 
automatic assembly, warehouse stor- 
age and removal, batch processing in 
chemical and steel production. The 
change of programs is easy; unfortu- 
nately, highly trained personnel are 
needed to set up programs. 

Automatic gaging moves hand in 
hand with automatic programming. A 
machine must be able to check its 
own operation and correct for errors, 
or much of the speed and versatility 
of new controls is wasted. 


Control-Station Design Type 


Much thought has been put into 
control-station design. Studies in hu- 
man engineering are establishing cor- 
rect control grouping, shape, size, mo- 
tion, identification and frequency of 
operation. Levers and knobs are placed 
near the operator’s hand on a pedestal 
or overarm. Less frequently used con- 
trols are on a support panel that, in 
many cases, can be closed and locked. 

One or two companies are trying 
joystick controls like those on early 
airplanes, to combine two-dimensional 
operation in one control. Preselecting 
controls are gaining ground enabling 
the operator to set up an operation 
while a preceding one is going on. 

Customers also insist on standards 
of safety and ease of maintenance for 
electrical and hydraulic systems. 


Speeds and Feeds 


Higher speeds and feeds call for 
new tool materials and higher power. 
This means forced lubrication and 
serious study of antifriction bearings 
which are rapidly approaching their 
design limits. Look for air- or liquid- 
cooled bearings, a return to sleeve 
bearings, and further work in air-water- 
lubricated bearings. 
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Harder, tougher alloys, particularly 
for aircraft and missile work, have 
forced the development of specialty 
processes such as ultrasonic, spark-dis- 
charge, electrolytic and chemical ma- 
chining. In some cases, spark-dis- 
charge heads have been mounted on 
standard machine tools. In other 
cases, close control of machining con- 
ditions has made present equipment 
suitable for the job, but the result will 
probably be special machines, de- 
signed for optimum machining of 
flimsy structures of the super-alloys. 


Hollow Webbed Shape 
From Single Sheet 


FRANKFURT, GERMANY-A new 
method for constructing hollow shapes 
with built-in stiffeners from a single 
sheet of steel has been patented by 
Dr. Edward Bruder, Frankfurt, Ger- 
many. The new technique requires 
that the webs or inner stiffenings 
(seen above in cross section) be used 
in a line of curves fitting inside the 
shape at flat angles. To produce the 
structure, the parts of webs a or b 
are bent. Then the free ends of the 
sheet are bent to provide an outer 
case over the webs. The outer case is 
then connected with the angle points 
of the enclosed webs at e, f, and g by 
welding or riveting. 


r 
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Survey Points Up 
Poor Utilization 


of Engineers 
LOS ANGELES, CAL.—That peren- 


nial controversy—how well industry 
uses its engineers— has come up for 
another examination, this time by four 
engineers. And they find that on the 
average an engineer or scientist in a 
Southern California electronics or avi 
ation plant is used at less than 10% 
of his capability. 

This study, The Relation of Utiliza 
tion to the Shortage of Scientists, 
was made in fulfillment of a Masters 
degree for the Engineering Executive 
Program of the University of Cali 
fornia. The four investigators are I. 
Hirsch, W. Milwitt, W. J. Oakes, and 
R. A. Pelton. 

In defining their terms, the authors 
maintain “good utilization” presumes 
that scientific personnel be used in 
occupations suited to their ability and 
that make a useful contribution to 
society. Taking off from these prem- 
ises, they queried 165 employees of 
companies, educational institutions, 
and consultants. They got 148 usable 
replies. 

Replies showed that the average en- 
gineer and scientist feels he uses 21% 
of his time on activities suited to his 
unique abilities, 23% on routine or 
non-technical activities, and 56% on 
dubious activities such as writing re- 
ports, conferences, supervision, etc. 

The authors add to this waste their 
estimates of loss from creative output 
incurred through engineers working on 
problems duplicated elsewhere, and 
from loss through turnover and work- 
ing in poor physical surroundings 
They conclude that useful employ- 
ment of engineers and scientists actu- 
illy accounts for only about 8% of 
working time. 

Reasons behind poor utilization, 
the authors find, are many. The mad- 
ening pace of advance in knowledge 
in recent years makes it difficult for 
an engineer to keep abreast of develop- 
ments even within a narrow specialty. 
Rapid expansion of engineering and 
scientific staffs has caused difficult 
problems of communication and con- 
trol. 

And they find that many govern- 
ment policies encourage duplication 
of effort. The “weapons system” con- 
cept causes overlapping of effort be- 
tween prime and subcontractors. 
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FIRE! to Fight Fire 


Another peacetime use for rocket 
power is demonstrated here by Grand 
Central Rocket Co. with its “Little 
Vanguard,” a solid-propellant rocket 
used to fight forest fires. Measuring 
54.5 in. in length, this rocket carries 
a payload of 8.5 gal of borate, water 
or other extinguisher with a 400 to 
1200-yard range depending on num- 
ber of motors used. With one motor 
it flies at 200 fps. Its prime function is 
to get into crevices, cliffs or ravines 
inaccessible to firefighters. 





PARIS—Standardization of arms and 
equipment for the 15 member nations 
of NATO continues at a snail’s pace 
despite the seven-year existence of 
NATO’s Military Agency for Stand- 
ardization. 

Chief bottleneck is the millions of 
dollars’ worth of material already pro- 
duced by the substantial armament in- 
dustries of the larger nations. Some 
of this might have to be scrapped if a 
piece of standard equipment were ac- 
cepted. In addition, most of the mili- 
tary staffs involved have differing con- 
cepts of weapons values, and are re- 
luctant to accept the views of other 
countnies. 

Take the Belgian .30-cal FN rifle, 
an automatic weapon called the T38 
by our Army Ordnance. Standardized 
use of the Belgian FN was approved 
by MAS in 1954 and passed on to 
NATO governments for approval. 

However, when the British govern 
ment indicated agreement, bypassing 
its own EM. 2 rifle, the reaction in 
the House of Commons was tumultu- 
ous. Despite support from Winston 
Churchill, government efforts in be- 
half of the Belgian rifle were quashed. 

Bowing to the inevitable, NATO 
permitted member nations to choose 
their own rifles, but pressed for stand- 
ardized ammunition. On this point 
NATO achieved its only real arms 
standardization—agreement on_ the 
lightweight 7.62mm cartridge (.30 cal). 
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NATO Standardization Still Crawling 


All NATO nations now use this 
cartridge except Iceland, Denmark 
and Luxembourg. Rifles still vary. In 
fact, Norway recently rebored all its 
rifles for the 7.62mm rifle rather than 
substitute the Belgian weapon. 

Yet, acceptance of the 7.62mm cart- 
ridge was not gained easily. The Brit- 
ish newspaper, Manchester Guardian, 
commented: “It was bad. The deci- 
sion was dictated by the refusal of the 
US to consider retooling its factories 
in favor of the smaller caliber ammo 
(British .280 cal.), and by the insis- 
tence of the US that nothing less than 
the 7.62mm would have sufficient 
punch.” 

Best results in standardization have 
come in operations and administrative 
procedures. These stem from NATO 
war games where it was painfully ap- 
parent that, without standard operat- 
ing procedures, NATO's military 
forces would be hopelessly ineffectual. 
For example, today all messages are 
radioed in English rather than the 
previous polyglot. 

Other successes include standardiz- 
ing such items as truck-tire sizes, re- 
fueling and servicing connections for 
aircraft and ships, and electrical-com- 
ponent sizes. This month a perform 
ance competition will be staged to de- 
termine which of several lightweight 
fighter planes will be accepted as 
standard equipment. The choice is 
between French and Italian equip- 















ment, both financed largely by the 
US. Whether the losing government 
will accept the NATO recommenda 
tion is something else again. 

Although no official priority list for 
standardization exists, MAS officials 
give top billing to early-warning radar 
systems, followed by a long list of 
items that await approval of member 
governments. 

Realistically, any agreement pro- 
posed by MAS is purely recommenda 
tion. A proposal is first considered by 
one of the MAS boards—Army, Navy, 
Air Force—which in turn appoints a 
working committee to investigate the 
matter. The board must then approve 
the working group’s finding before the 
MAS committee judgment 
After that, member governments re- 
ceive the proposal and theirs is the 
final say. In the US, the Joint Chiefs 
of Staff decide. However, the US is 
more likely to seek approval rather 
than block it. 

It is difficult to calculate the harm 
done by lack of standardization. It 
suffices to say that SHAPE officials 
continue to press for agreements 

On the other side of the Iron Cur- 
tain, such standardization is not a 
problem. If the Soviet military staff 
decides a particular make of rifle is 
to be used by all satellite countries, 
the Bulgarian army staff, for example, 
is hardly likely to demur. This, how- 
ever, is enforced standardization. 


Passes 
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Major Air Force 
Stretchouts Ended 


LOS ANGELES, CAL.—The worst is 
over, as far as cancellations and stretch 
outs go. That is the picture as pre- 
sented by Air Force Secretary Doug 
las, and Lt. General C. S. Irvine, 
Deputy Chief for Materiel in a re 
cent Air Force procurement confer 
ence here. As a result, Southern Cali 
fornians are feeling a little less in the 
dark about the future of aircraft and 
missile work. Douglas said that the 
recent Navaho cancellation and the 
impending selection between or mer- 
ger of the Air Force Thor and the 
Army’s Jupiter are the last cuts for 
some time in the development pro- 
grams for long range delivery systems, 
including missile and large bombers. 

However, the Air Force will stay 
within its budget, and will continue 
to examine every program and every 
dollar spent in the program. It boils 
down to this: 

e There’s going to be more compe- 
tition, and it will be the company 
that can give the best for the least 
that gets the contracts. 


e@ That’s reflected directly in the 
thinking on subcontracting. The Air 
Force will continue to require primes 
to subcontract a substantial portion 
of their work to small businesses. But 
while the Air Force wiil resist the 
tendency of primes to pull in the work 
just for the sake of keeping their own 
facilities busy, it’s not going to favor 
subcontracting for its own sake where 
it’s uneconomical. 

e The “make or buy” philosophy 
will be the guide—whether the prime 
does the work itself, or farms it out 
will be strictly a factor of economics. 

e The Air Force is not in business 
to support the economy of a given 
segment of our population. That ap- 
plies to geographic location too. Again, 
the company that can do the best job 
for the least money will get the con 
tract regardless of location. 

e Dispersal of production is a dead 
issue. This changes the attitude of 
several years ago when dispersal talk 
was big. The reasoning for the switch 
is that the dispersal policy was based 
on the assumed need for a big produc- 
tion build-up if a war should start. 
Therefore the production facilities 
would be harder to knock out. Sec. 











Mechanical 
Sealing 


A Valuable Reference for 
Maintenance Engineers and 
Original Equipment Designers 


The most complete and helpful guide ever 
published by the originators of mechanical 
sealing for processing equipment — it illus- 
trates and describes types of Dura Seals 
engineered to meet your specific tempera- 


ture, pressure and fluid conditions 
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TO RECEIVE YOUR FREE COPY 


simply send today for the new Dura 
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Douglas now says that if a war comes, 
it must be fought in the air with what 
we have when the war starts. 

e The second-source policy is out 
too. Irvine says that the Air Force likes 
to have two sources during the re 
search and development stages, but 
when it comes to production, we can’t 
afford to have more than one. 

@ Overhead is going to come in for 
an investigation. The Air Force is go 
ing to expect contractors to hold down 
front office costs, excess manufactur 
ing and engineering space and per- 
sonnel, unnecessary premium-cost 
overtime, and plant operating ex- 
penses. 

e The Air Force is going to ex- 
pect “more pounds of hardware per 
laborer hour and more productive de- 
signs for each engineering hour. Irvine 
specifically mentioned in this case 
numerical and tape control of ma 
chines, and the use of electronic data 
processing. 

e Irvine said that the Air Force is 
setting up procedures to control and 
forecast expenditures “right down -to 
the plant, so that we will be able to 
determine trends, month by month, 
by contract and by company. 

e If expenditures run higher than 
estimates, it will mean either reduc 
tion in quantity or cancellation. 

e The Air Force is going to take a 
dim view of facilities expansion, al- 
though there will be necessarily some 
of it, but not where existing units can 
be utilized. One result of the move 
from manned aircraft to missiles—a 
reduction in the requirements for bay 
facilities. 

e Irvine said that missiles would 
mean more, not less, employment per 
dollar expended. On the subject of the 
switch from manned aircraft to mis- 
siles, Douglas said that it was impos- 
sible to say how much and how fast. 
One thing though, manned aircraft 
will be with us for some time. General 
Irvine said that presently the weapons 
system dollar is going about 35-40% 
to missiles, but that in 15 years the 
figures might be reversed. 


Reverse Sabbatical 
Granted GE Scientist 


SCHENECTADY, N. Y.—In con- 
tinuance of a unique program, Dr. 
David Turnbull, manager of the chem- 
ical metallurgy section at GE Re 
search Lab, recently went to England 
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for six months of studying and lectur- 
ing at Cambridge University’s Caven- 
dish Laboratory. 

According to Guy Suits, GE vice] 
president and director of research, this | 
type of leave of absence gives his lab| 
scientists the benefit of advanced! 
study in their fields. The research | 
leaves are comparable to university 
sabbaticals, but are not awards for 
years of service. 

They were first granted two years | 
ago when Dr. John C. Fisher of the 
lab staff spent the Fall semester at 
the University of California. Dr. John 
Kasper returned from a_ six-month 
stay at the Univ. of Bristol, Eng. 

Dr. Turnbull, an authority on| 
thermodynamics and solid-state kine- 
tics, will be associated with Prof. 
Neville F. Mott, a British scientist. 


Design Turnabout 


Saves Everyone Money 
BUCYRUS, OHIO—Agreements to 
standardize on a limited number of 
types, sizes and tolerances of*tapered | 
roller bearings, made several years ago 
between Timken Roller Bearing Co. 
and its customers, has cut prices of 
the bearings concerned 15% below 

1953 levels. (The objective is to cut 
conventional-method costs 25%.) 
The savings were made possible by a 
highly mechanized plant at Bucyrus, | 
Ohio, which has been operating for | 
several years, but has just been shown 
for the first time. It produces 33-mil-| 
lion cups and 27-million cones a year, | 
about 20 times as many as the Russian 
plant described in January of this yea 
by American Machinist. Some 600 
workers are employed in three shifts, 
producing 192 bearings per man per 
shift, contrasted with the Russian 30. 
Workers average only 29 years old, 
make $3.50 per hour with bonuses. 

Most machine tools are special de- 
signs, some engineered by Timken, | | 
some by makers with Timken help 
and/or financing. Here, cooperative 
design has resulted in several develop 
ments in technique. Further details 
will appear in Product Engineering 
next week. 

W. E. Umstattd, president of Tim- 
ken, has announced that a similar line 
will be ready Jan. 1, 1958, at Colum- 
bus, Ohio, to make railroad journal 
bearings for freight cars. This repre- 
sents the single largest potential for 
anti-friction bearings, because only 
50,000 of the nation’s 2-million freight 
cars now have anti-friction bearings. 
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RUST PROTECTION FOR: 


All ferrous metals, includ- 


tools * hardware * bear- 
ings * blades * wire * 
strip and bar stock * air- 
craft parts 


LOW 
COST 
RUST 
PROTECTION 


Savings are spectacular when you 


IN TRANSIT 


adapt Marvellum’s VPI to your rust 
prevention problems. Superiority of 
VPI over polar compounds is evident 
when you consider: 


IN STORAGE @ no more corrosion rejects 


e easier and faster to use 
lower packing costs 
no degreasing and clean-up time 


ing: Machine ports °* 


Yes, Marvellum VPI lowers rust pre- 
vention and handling costs in a sensa- 
tional manner. 


You want to cut your costs... and you 
can. SEND TODAY FOR MARVEL- 
LUM’S INFORMATIVE BOOKLET 
ON VPI. 


THE MARVELLUM COMPANY 


HOLYOKE, MASSACHUSETTS 








now provides a new facility 





for research, design and manufacture of parts from 


SPECIAL POLYMERS FOR CRITICAL AND 


C/R’s new Special Elastomer Section at Elgin, Illinois— 
just recently completed—was created to meet increasingly 
critical specifications for molded synthetic parts in guided 
missiles, jet aircraft, automobiles and industrial machines 
and equipment. There is no other comparable laboratory 
and production unit in the country. 

The latest modern electronic equipment has been installed 
to assure precise control over temperature, air pressure, 
humidity and other physical factors that might affect 
product purity. This plant is virtually dust-free. 








The new plant is specialized in the production of custom 
molded parts from Silicones, Kel-F Elastomers, the fluoro 
rubbers and Teflon*. Resistance to fuming nitric acid, 
resistance to temperatures of 600° F., or operation at 
— 400° F , and low coefficients of friction are just a few of 
the many special properties now available through these 
special materials. 

To insure rigid, quality-control production under labora- 
tory conditions, the plant was constructed around the 
laboratory. The entire manufacturing process, from origi- 





Ovens, mill and press in the Laboratory Section. The entire production of Sirvene 
parts — from original research to final inspections—is in effect a laboratory 
process From the original mixing, through the molding and forming processes 
and in ali final tests, each step is scientifically controlled by Sirvene engineers. 


The production process in miniature: The ingredients used to make up each specially formulated compound 
are carefully blended in the mill (center) to achieve a maximum of homogeniety. The batch is then sheeted 
out on the calendar (right) , of the compound is forced through the extruder. It’s then cut into proper lengths 
for use in the press room, where it is molded according to rigid laboratory specifications. 
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Sirvene compounds based on 


CLASSIFIED APPLICATIONS 


"DuPont Trademark 


nal research to final inspection is a laboratory process. Such 
scientific control assures absolute uniformity in the dimension 


and quality of a product from the first to the fifty-thousandth 
Write for your free « 


part or more, 
fully illustrat 


We invite you to investigate the ways in which C/R’s Special 

Elastomer Section can serve you. Once the specifications and 

nasrmedeate . y I - CHICAGO RAWHIDE MANUFACTURING COMPANY 
1237 Elston Avenue « Chicago 22, Illinois 


Offices in 55 principal cities. See your telephone book. 


Tre 


on; @ ier Ucie 
RAWHIDE 


operating conditions for your particular product are defined, 
C/R engineers assume full responsibility—from design, com- 
pounding of the correct elastomer, through testing and quality 
control of production. 


SIRVENE DIVISION 


1N CANADA: Manufactured and Distributed by Chicago Rawhide Mfg 
Co. of Canada, Ltd., Hamilton, Ontario 


EXPORT SALES: Geon international Corp., Great Neck, New York 


The Elastomer Section presses. Molds made with the greatest Final inspection. Every Sirvene part — regardless OTHER C/R PRODUCTS: C/R Shalt and End Face Seals * Sirvis 


accuracy are placed into these automatically controlled curing _of size or design — is given a rigid finalinspection . ; 
Conpor mechanical leather cups, packing, boots ® CR Non-metall: UC 
presses. Here, the Sirvene part is then formed and cured for Each part must measure up to the high Sirvene | - . eCners 


the pre-determined time and temperature standards of quality and performance ~— 
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PAY NOW 


RESEARCH« 


FOR 


Fon 1953 to 1957, according to the latest McGraw- 
Hill survey of Business Plans, research expenditures nearly 
doubled. This year, they will total $7.3 billion. This is 
research conducted by private industry so presumably it 
will lead to new products and new capital expenditures 
by private industry. (While government assumes part of 
the costs on military projects, there are still substantial 
private expenditures.) But how much? And how soon? 


A SLOW START 


The impact of research is very gradual. Most com- 
panies report sharply boosted research expenditures, but 
only 32% of all manufacturing firms report significant 
capital outlays to make new products in 1957. 

lhe reasons go back to some basic facts about research 
spending: 

e Expenditures were relatively small until 1950. 

e There is an average lag of at least 7 years from the start 
of research on a new product until the time the product 
is ready for large-scale output . . . perhaps 5 years of re- 
search, plus 2 years to develop markets (see chart). 

e For such complex products as new machinery or new 
consumer durables, the time-lag may be even longer. So 
we are just beginning to see the results of a stepped-up 
research effort—and only in a few fields. 

Research was relatively small until the Korean War 
brought substantial government contracts for research in 
aviation, electronics and related fields. There was also a 
sharp step-up at that time in research on atomic energy 
ind its applications. The results of this 1950 upsurge are 
becoming apparent in 1957. Improved military aircraft 
(like the B-58 bomber, supersonic fighters and the first 
guided missiles) are in production. Commercial models 
of new planes and engines will be in airline service by 
1958 or 1959. 

When it comes to civilian products—for industry, or 
for the consumer—the upsurge in research spending is 
even more recent. Research has always been important 
in the chemical and electrical industries. This accounts 
for the steady flow of new plastics, drugs and synthetic 
fibers as well as many new electric and electronic devices. 
But for most companies that make non-electrical ma- 
chinery, and in a wide range of consumer goods, heavy 
research spending did not begin until 1954. As late as 
1953, research took only 1¢ per dollar of sales in in- 
dustrial machinery, and only 0.2¢ in steel, compared to 
3¢ in chemicals and electrical machinery. 

Consequently, most improvements in capital goods 
during the past ten years have consisted of better ma- 
chines (and better handling between machines), rather 
than revolutionary new processes. And very few con 
sumer products have been completely new. Automatic 
transmission for cars, color TV, and “built-in” kitchen 
appliances are developments based on prewar research. 
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NEW PRODUCTS 


However, new developments are certainly underway. 
Research began to increase, in all lines of business, when 
Korean War restrictions and the excess profits tax came 
to an end in 1953. The tax revision of 1954 added a new 
incentive by making research outlays deductible as a cur- 
rent business expense. And by 1955, the research boom 
was on. Tax changes were not the only reason, of course. 
Business was getting more competitive, and new products 
were needed to spark sales. 

From 1954 to 1956, research expenditures in manu- 
facturing increased over 40%, with another 20% boost 
scheduled for 1957. Even allowing for increased costs 
of research (+5%/vyear, says the Bureau of Labor Sta 
tistics), industry is now working on more new products 
and new processes than at any time in history. 


WHEN IS THE PAYOFF? 


The results of this step-up in research activity will 
not be fully evident for several years. If the usual 7 year 
lag applies, then—remembering that research started to 
expand rapidly in 1955-56—it will be at least 1962-63 
before the new developments become a dominant factor 
in capital expenditures. And it may be longer. But once 
this flow of new products starts, it will accelerate sharply 

as research has been accelerating. And since research 
outlays are scheduled to increase further in 1957 and 
1958, it seems clear that the effects of research will in 
crease well into the middle or late 1960's. 

The chart shows, in a general way, how the increase 
in research will lead to growth in sales of new products 
and capital spending to make new products. The projec 
tions are based on the idea that growth in new-product 
sales should parallel growth in research expenditures 
but with a five-year lag. Capital spending to make new 
products should also follow—but with a longer lag, be 
cause it takes some growth in sales to justify really large- 
plant expenditures. 

As shown on the chart, sales of new products will in- 
crease year by year. But they will gain most in 1960-62, 
or five years later than the 1955-57 spurt in research 
spending. The sharpest rise in capital expenditures to 
make new products comes even later—in 1962-64. This 
allows for a lag before the new items reach volume that 
calls for a significant amount of new capacity. And this 


“Research and Development,” as defined by the 
National Science Foundation in 1953, “includes basic 
and applied research and engineering, and also design 
and development of prototypes and processes. It does 
not include quality control, routine product testing 
market research, sales promotion, sales service, geo- 


logical or geophysical exploration.” 
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Research investment made today 
will not be repaid in products 

for 7 years or longer. The upsurge 
in research expenditures starting 
in 1955 won’t appear in our 


homes until the early 60's. 


timing appears logical on other grounds. Population ex 
perts ar¢ forecasting another upsurge im marriage ind 
birth rates around 1965. So by 1962, industry will be 
starting to build new plants for the growing markets of 
the mid-60s—an expansion that will include many new 
products and new processes 

As we look at the rising curve of research expenditures, 
we can sum up the impact on business in this way 

1) New products will account for 13 of all manu- 
facturers’ sales by 1960, compared to roughly 8% in 
1956. In dollar terms, they will mean $51 billion of 
extra sales by 1960—with a continuing increase to 1965 

2) Capital expenditures to make new products will 
total onlv $3 billion by 1960—but will reach $7.5 billion 
in 1965 


facturers’ capital outlays in 1956 to 17% in '60 and 


They will increase from roughly 6% of manu- 


30% in ’65. And research will also mean larger outlays 
for replacement and modernization. 

Phis would be a change in the main purpose of capital 
spending. If our chart is right, the proportions of capital 
spending would shift as follows 


Manufacturers’ Capital Spending 1956 1960 1965 
Expansion—old products 46% 30% 22% 
Expansion—new products 6 17 30 
Replacement and modernization 48 53 48 


None of these figures is exact—or even close to exact. 
But they suggest the general trend. 
The next question is: Which industries and products 


will be most affected by the coming upsurge in new 


products development? Here are some suggestions. 


NEW MATERIALS AND COMPONENTS y 


During the next few years, we can expect an increas- 
ing flow of new materials, especially chemical materials, 
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New Products’ are products sold in a given year that 
were not made 4 years earlier or products so completely 


changed as reasonably to be considered new products. 
like the new plastics—for use in both consumer goods 
ind capital goods. New metallic alloys, both steel and 
nonferrous, and combinations of metals with plastics 
or ceramics, will furnish additional materials for product 
design. There will also be many developments of new 
component parts for machinery and for consumer durable 


goods—especially electric and electronic components 


CONSUMER GOODS 


Changes in materials and components will facilitate 
restvling of consumer products during the next few years 
During these years (1957-61) we can expect a continuing 
stream of small improvements in consumer goods and 
great efforts to magnify these by advertising and sales 
effort. In industries where innovation is primarily a 
matter of stvle and service packaged foods, apparel, 
autos and home furnishings—we may get the full impact 
of research during this period. 

However, the really basic changes in consumer goods 
are further off. Things so new and different they would 
change the way a family lives—all-plastic houses, auto 
turbines, personal helicopters, wall-size TV screens ot 
paper wearing apparel—are not coming until the mid-’60s, 
although all these products are under research and de 
velopment right now. 


CAPITAL GOODS 


By 1959 or 1960, we should also begin to see a signifi- 
cant increase in capital spending for new machines, and 
improved versions of older machines, through redesign 
or addition of new components or control devices. The 
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complete series of 


PERFECTION 


EU 
SPEED REDUCERS 











Perfection Worm Gear Speed Reducers by American Stock Gear are 
available with ratios ranging from 5 to 1 to 60 to 1 for input revolutions 
ranging from 300 per minute to 1800 per minute. Speed Reducers may 
be furnished with worm on top or bottom as desired. Integral worm and 
shaft is made of selected quality, case hardened alloy steel. Threads 
are precision ground and accurately mated with worm gear. Shafts 
are mounted in Timken anti-friction roller bearings. Heavy rigid cast iron 
housings... easily accessible oil filling level and drain plugs are pro- 
vided for oil reservoir. Oil seals are of selected cirvis leather which 
assures maximum sealing effect. Available through your nearest Amer- 
ican Stock Gear Distributor. If you don’t know his name, write us. 


Write for 12 page Bulletin No. R-30 listing the 
complete Perfection Series together with tables 
and other important engineering data. 


AMERICAN STOCK GEAR oivision 


PERFECTION GEAR COMPANY HARVEY, ILLINOIS, U.S.A. 
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Pay Now—Profit Later 


ntinued 


ipplication of specialized computers 
to industrial-control problems is one 
example. Other possibilities are faster, 
more-compact machines, using im 
proved motors and cutting tools, and 
more automatic transfer between ma 
chines. All of these ideas are already 
being used in spots, but in the next 


five vears, application will 


Ome 
widespread. 

The next five vears (1957-1961 
too soon to expect the introduction of 
many new processes, in the sense of 
completely new ways to make things 
Although much research is aimed at 
developing new processes, this is the 
tvpe of research that takes longest to 
reach the commercial stage 
new process is usually devised as an 
economical way to add new capacity 
And our present manufacturing capac 
ity is relatively high compared to sales 

Sometime in the early ’60s the con 
sumer-goods industries will have to 

in tooling up for mass output of 


really new products. And then 


begin the greatest capital-goods 
in history. For example, the 
1utomatic plants built to pro 
V-S auto engines in 1954-55 will 
new equipment by | 163 to st 
| ucing turbines in the mid-’60s 
NEW PROCESSES 
In our heavy industries, it usually 
costs too much to introduce a new 
process as replacement. But it may be 
the least expensive way to achieve a 
large expansion of capacity. These in 
dustries are hoping to have new proc 
esses ready for the next great round 
yf expansion. Some are so radical they 
require years of testing before adop 
tion. But they may well be ready by 
1965 
'hus, the auto industry hopes to 
have the truly automatic factory work 
ing at mass production of the tur 
bine—with automatic machining, as- 
sembly and testing all controlled by 
computers. The steel industry is 
counting on continuous casting for 
the expansion of the mid-’60s. By 
then, the electric power industry 
hopes that a substantial number of its 
plants can be atom-fueled. The build 
ing industry hopes to use complete 
prefabrication techniques. And many 
metal products may be produced by 
direct reduction of ores, powder metal 
lurgy and continuous casting tech 


niques. END 
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HOW TO 
MAKE UP 
YOUR MIND 


" 

P otal think” is the name given by Dr. Fritz Zwicky, 
scientific advisor to Hycon Mfg. Co., to what he claims 
is a universal technique for solving problems. The 
system bears a strong resemblance to the theorv of 
games of strategy, and is equally applicable to buving 
1 new car (our example), choosing a direction for further 
research—or deciding on a dinner menu for the boss 

FIRST: Isolate the factors or areas of choice that 
influence the decision. Three factors might be all-im 
portant in buying a car: style, horsepower and price 

Note: In a simple game involving two persons, the 
factors would be limited to two: your strategy and your 
opponent’s strategy. In a business decision the number 
of factors may seem endless: production cost, produ 
tion quantity, selling price, product excellence, adver 
tising influence, market attitude, political climate, etc 
Simplification of these factors to a vital minimum 
desirable if a definite decision must be made at once 
But enumeration of all factors known to be influential 
mav bring out relationships never before imagined 

SECOND: Isolate alternatives within each factor 
Body stvle might be sedan, convertible, or station 
wagon. Market attitude might be favorable or unfavor 
able. Alternatives within a factor may be subdivided in 
definitely (selling price: $4.50, $4.51, $4.52, etc.) but 
again it makes sense to reduce the number to a signifi 
cant few to make the final solution a reasonable goal 

Now list the factors along the left edge of a page 
ind the alternatives within each factor horizontally 
See table below 

A table with three factors can also be conceived as a 
cube with each factor as one dimension and each choice 
1 location along that dimension 

Any box in the cube represents a possible solution. 
(In illustration above, the removed box is a 151-175-hp 
sedan costing $4000; the 27 solutions represent all pos 
sible combinations of alternatives 

Very often all combinations will not be possible 
horsepower may be dependent on price and a $4000 


100-hp car not available. Elimination of some, or even 


$4000, 151-175 hp sedon ~ 


¥f the combinations reduce 
ices—but all that remain are pi 
The arbitrary 


choice may set up alternatives of de 


combination of 


onsidered practical 
PHIRD: This step tell 
ptimum—if the problem i 
ire under your contr 
s may be given an arbitrar\ 
he highest valu 
nly one solut 
possil ilities ma\ 
rch staffs, for example 
ivest time or money in more than 
\ variation on this method 
vhich, for all practical 
factors (dimensions) to 
have control] of one, an 
mtrols the second fact 


For Example: A research direct 


opponent 


tween two lines of work (see below 
tell they have equal chance of 
sive but has great market potenti 
with poorer potential. The most 
ilways preferred by game theor 
lution that guarantees least loss 
research investment is called for 
Ihese problems have been simplifie: 
Solutions 
by rigorous mathematical analysis for far mo 


tions appear almost at a glance 


situations though they may call for comput 


the rather repetitious calculations required 


But whatever the problem, and ind pendent of an 
optimum solutions that may exist, it will always be 
helped by enforced clarification of issues inherent in 


game theory and “Total Think.” 





Convertible 


100-125 hp 126-150 hp 








$2000 $3000 


Each chain is a problem solution. 
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Station Wagon 


Success 


Failure 





High + $100,000 - $10,000 
Research 


Budget 





+ $20,000 — $1,000 
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CALCIUM 
SODIUM 
POTASSIUM 
MAGNESIUM 
TITANIUM 

MANGANESE 

BARIUM 

CHROMIUM 


ZIRCONIUM 


Are we running out of 


ERIC A. BRANDES 


Fulmer Research Institute, Ltd., England 


IVE ctiursists ire concentrating heavily on _ higher 


temperature resistance, higher strength or lighter alloys 


ores must have serious consideration. In Britain the low 
grade ores are worked by the basic Bessemer process, but 
1 large amount of imported high-grade ore is used too 

It has been suggested that if an economic method were 
developed to work lacterite ore from Cuba and the 


But is this enough? An alloy based on metals that will Philippines for nickel and chromium, then a large new 


m be unavailable—no matter how excellent its prop- source of iron would be available as a by-product 


ertic in only be a temporary contributicn. Iron, silicon, and aluminum may be put at the thre 


Every substitution of silicon, aluminum or iron for 
1 rarer metal is a triumph in conservation. These three 
top the list of metals in the earth’s crust 

lhe most common metals (see chart above) will prob 
ibly never be exhausted. To use even the plentiful! 
metals, however, there is need for developing methods of 
processing low-grade ores (possibly even sea water) and 
providing more efficient reclamation of scrap. 

Copper, tin, zinc, lead and nickel are firmly integrated 
into our way of life, but will gradually become morc 
carce. It is logical to re-examine the metals of the earth 
to see which we have in plenty and how they may be 


combined into alloys that will serve our future needs. 
Silicon—Aluminum—Iron 


Silicon is hardly a metal at all. Researchers have tried 
to produce ductile silicon, but this seems a forlorn hope. 
Silicon has, however, excellent alloying possibilities. 

Aluminum is the most plentiful true metal in the 
earth’s crust, but almost all aluminum is now extracted 
from one ore—bauxite. Poorer bauxites can be worked 
with blast furnace processes or, for low-grade ores high 
in silicon or clay, ore-smelting furnaces can reduce 
luminous materials to silicon-aluminum or ferro-silicon- 
iluminum. A form of distillation is already in the pilot- 
plant stage for separating aluminum from the alloy. 

Fortunately, iron exists in huge quantities in great ore 
bodies of high metal content. Yet, even here, rate of 
iron and steel production is so high that lower-grade 
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corners of an illustrative triangle. Alloys of two elements 
ire placed on the sides of the triangle (see top right 
Distances parallel to the sides of the triangle represent 
the percentages of each element in the alloy. Combina- 
tions of all three fall within the triangle. 

Aluminum alloys with 11% silicon are well established 
is castings and forgings; so are alloys with silicon and 
magnesium to make age-hardenable compositions based 
on the precipitation of Mg,Si. 

At the iron corner of this diagram, two new alloy 
types, the alumium-iron alloys with about 16% Al, and 
silicon-aluminum-steels with a combined silicon and 
iluminum content of about 7%, may vield materials 
with some of the desirable properties of stainless steels. 
(‘his would conserve rarer metals like nickel 


Aluminum Steels 


Good ductility of the aluminum steels requires vacuum 
or gas-atmosphere melting, but the 16% aluminum alloy 
has good oxidation resistance and corrosion resistance, 
and useful magnetic properties. A further alloy with 3% 
molybdenum added has high-temperature strength, is 
20% lighter than stainless; has good oxidation resistance. 


Silicon-aluminum Steels 


Another series of lower alloys, under development at 
the Fulmer Research Institute, can be produced by steel- 
making methods. With 24% silicon and 1% aluminum, 
a steel alloy is as oxidation resistant at 1650F as 18CR-8 
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SILICON 


ALLOYS OF SILICON, ALUMI- 
NUM AND IRON ON A TERNARY 
(THREE-ELEMENT) DIAGRAM. 


Ferro Silicon 


16 Alfenol 





ff 
ALUMINUM 


Copper, tin, zinc and other familiar metals may soon be rare despite 


metals? 


the availability of scrap and low-grade ores. 


But a dozer other metals are so plentiful we can use them as alloy 


bases, with the rarer metals as additives. 


be increased without loss of oxidation resistance by 
alloying with molybdenum (yield strength—33,000 psi; 
ultimate strength—40,000 psi and elongation about 30% 
at 11001 


Magnesium 


Magnesium alloys are greatly strengthened by additions 
of grain-refining zirconium. Also, magnesium-lithium al- 
loys (12% lithium) when alloyed with cadmium or zinc 
and some silver or copper, have ultimate strengths of 
over 40,000 psi with 10% elongation. However, the 
strength is produced by age hardening and any ambient 
temperature rise reduces strength 

Poor corrosion resistance is hampering widespread use 
of magnesium alloys. Overcome this drawback and we 
create a great new metal potential. 


Titanium 


So much has been written recently about this clement 
that little need be added here. Titanium will become 
one of the great metals when production problems ar¢ 
solved. It could have great use in structures because of 
its corrosion resistance 

itanium and its alloys are easily contaminated by 
oxygen and nitrogen at process temperatures, so that 
remelting scrap is an expensive operation involving spe- 
cial arc furnaces and careful attention to cleanliness 
This makes scrap recovery barely economic at present 
New processes would give great impetus to further appli- 
cation of the metal and it is likely that such methods 
could also be applied to zirconium and hafnium. 


Chromium 


Chromium-base alloys have good creep resistance up 
to 1800F at loads of 10,000 psi, but they are brittle at 
room temperature. Research into this characteristic 
may yet produce new ways to improve metals. It is still 
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uncertain how much of this brittleness is intrin 

metal and how much is introduced by impuritic 

gen, even in very small amounts, apparenth 

metal lattice dislocations, making them unay 

slip processes that provide ductility. Heaw 

Test bar 
elongation and a necked fracture hav 
Anne sling 
followed by recrystallization allows the locking process to 
be re-established, and brittleness returns. If further re 


seems to wrench the dislocation free 
much as 40 
been made from pure swaged chromium 


search can preserve this elusive ductility, chromium 
base alloys might have a rosy future in the very high 
temperature alloy field 


Calcium 


} 


As yet, no method has been found of making calcium 
oxidation-resistant. However calcium is light and du 
tile, and further research might produce a good structural 
material based on this metal 


Some Substitutions 


l'in-aluminum alloys with about 30 
tin-base babbitt metals in motor-car bearings, with con 
siderable savings in tin. Aluminum alloys are substituting 
for brass and zinc, and can also replace copper for man 
electrical purposes. Aluminum-alloy cable reinforced with 
1 steel core is now common for overhead electrical ca 
bles. Steels highly strengthened by small quantities 
boron (10 to 60 parts per million) are saving rarer all 
ing additives. A steel containing only molybdenum 
boron as additions has good strength at 900F an 
lent welding properties 

High-chromium iron is being used for resistat 
ings and some of the alloy steels are competing stt 
with nickel- and cobalt-base high-temperature superalloy 

To conserve present metal supplies is only good hus 
bandry. A research institute entirely devoted to the con 
servation of world metal resources and the developmen 
of our plentiful metals would be a worthy investment 
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M15 RIFLE..... 

Developed to replace the Browning automatic rifle 
(right), the M15 is identical with the M14 except for 
bipod and heavier barrel. Sheet-metal box magazine 
and slotted flash hider on the muzzle emphasize the 
businesslike look of this gun. The bipod is a 
requirement for accurate automatic fire with such a 
light weapon. Designed for function rather than 
appearance, the M15’s stark outline nevertheless 
fullfills one rule of good industrial design—it looks 
as if it can do its job. 
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New US Army Weapons..... 

M14 rifle, now adopted after extensive tests, will re- 
place three weapons (below) M1 rifle (Garand), M3 
submachine gun, and .30-cal. carbine. New NATO 
cartridge permits the use of a shorter receiver, re- 
ducing the weight of the rifle. The M14 weighs 
V2 |b less although its magazine holds 12 cartridges 
more than the Garand. Automatic or semi-automatic 
fire can be selected by change lever. 

















in appearance design... 
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M60 General-purpose Machine Gun..... 

Unadorned functional appearance reflects revised military * 
thinking about automatic weapons. Designed as a machine to saa 
do a specific job this weapon bears little resemblance 

to the guns to replaces (right). Sheet-metal stampings 

and plastics instead of machined parts and wood accentuate 

the difference between the M60 and traditional weapons. 

When used on a tripod (below) the folded legs of the 

bipod provide additional cooling area for the barrel. 


A cartridge is the only tool needed for disassembly. 


a) eee 
ee awe 
7 . 
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POINTS 


THE QUESTION: How do you market-test a new product 


without giving sample products away ? 


“As a producer of consumer durables... 


we perform all-out market tests with regular prices, standard discounts, 
and controlled promotion. Our actual market testing, however, starts 
as soon as the new product idea is approved for development. Thus, 
we guide the product’s development and design through research 
covering the needs and desires of the user. 

“When the product is available in finished form, we have found 
that our previous assumptions and data usually receive their most 
accurate check from the retailer. If the product is fairly standard, 
such as a new bicycle design, a formal test marketing program in 
selected areas with before-and-after interviewing of test dealers is 
usually most productive. 


¢ 

5 | 

Se ae 
ae 


J. B. DABNEY, 
“If the product is somewhat special, such as a new attachment for Director of Marketing, 


our DeWalt Radial Arm Saw, the personalized opinions and sales expe- a 
rience of a cooperating retailer panel are used to give us the con- 

firmation or point up the potential trouble spots we are looking for 

in our test.” 


“With an industrial product 
or heavy equipment... 


it is best to work with one participating customer or with a division 
— within your own company that has a definite need for the new 
\ product. After the product receives stringent factory testing, it is 
carefully scrutinized and proved under actual operating conditions. 
When all of the results have proved to be satisfactory, it is then 
offered to the open market with the backup data that has been gathered 
W. W. MORRIS, 

Seediay alt Mae Cal under actual operating conditions. If the item happens to be a small 
Westinghouse Electric Corp consumer item, such as an iron, toaster or coffee maker, then a con- 
sumer controi panel of 25 to 50 people is given the product to obtain 
their reaction as to use, performance and other relative information 
From such a small sample, it would be impossible to obtain a com 
plete all-inclusive picture, but you should be able to get any glaring 
weakness that might have been overlooked by the development 

people.” 








“Establish the design of a new product... 


then run a pilot of several prototypes. At this point we look for 
customers who have a need and an incentive. It is important that 
this customer be someone close to home, for economical servicing, 
and for ease in keeping on top of the situation. This then, is the 
customer who gets the prototype. It is sold to him with the undet 
standing that we will work with him to get the ‘bugs’ out, and that 
the product will eventually be modified to include improvements 

“At the plant, engineering has built a ‘cake board’ and Lot | goes 
into production. If all goes well, feedback from evaluations of the 
prototypes comes in and improvements are plugged into the produc 
tion models. ‘This is a continuing process for Lot 1—it should be 
completed before Lot 2 goes into production.” 

his procedure has been carried out recently with our Analytical 
and Control Div’s Process Chromatograph. ‘The procedure has been 
used for items as large as our MilliSADIC Data Processing Svstem 
installed at a missile data-reduction center) and as small as the pickups 
manufactured by our Transducer Div. The test is considered valid 
when the hand-picked customers are happy. After all, they represent 
the major market for our specialized instruments. 


} 


C. A. PETERSON, 
Director of Quality Control Engineer 
McCulloch Motors Corp 


dition of use and abuse. Modifications suggested during this pro 
have already been made \ survey form is sent to our distributor 
along with the test «wnits which 


information that is used as a guide for last-minute design changes and 


PRODUCT ENGINEERING + September 23, 1957 


“Market Testing is the final check . . . 


in our product engineering program We know that our competitors 
are going to examine our test units, which are sent out through 
regular distributor channels, but we also know that there is so much 
lead time in the manufacture of gasoline powered equipment that 
our competitive position is not jeopardized. Our advertising depart 
ment and sales force are already putting campaigns into operation to 
take advantage of our design improvements 

“Prior to this, we have already decided to manufacture the product, 
build and test prototypes, and make a pilot production run. The 
pilot units have been field and 


Engineering Group who have subjected them to every possible con 


in the planning of our marketing campaign 



































W. F. JOHNSON, 


Director of Sale 





Consolidated Electrodynamics Corp 
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POINTS OF VIEW 4] 


SPLIT PHASE, 


ae 2 te 
CAPACITOR, 


CAPACITOR START 
INDUCTION RUN, 


POLYPHASE 


CLEAN, MODERN DESIGN—tightweight, die-cast aluminum head ends eecuralely fit pre- 
cision machined steel body, assuring rigidity and good alignment. Externo} finish is smooth, 
flew-free . . . blends well with any color. : 
IMPROVED, DOUBLE-END VENTILATION—Ventilating fans are integral with die“egst 
aluminum squirrel cage rotor, providing effective cooling of the windings from both ends for, 
long life. Properly located openings give maximum cooling with minimum internal parts exposure. 
MYLAR’ POSITIVE INSULATION—Mylar’ polyester film laminated to rag paper insulates 
slot cells and other strategic areas, Excellent dielectric qualities and resistance to tearing and 
aging, affording virtually permanent protection against dust, moisture and heat damage. 
CHOICE OF MOUNTINGS, BEARINGS—Rigid, welded base or vibrationless, ultra-quiet 
tesilient mounting with motor hubs floating on rubber cushioning rings permanently bonded to 
inner and outer metal bands. Either sleeve type or fully sealed ball bearings available. If desired, 
special construction permits re-lubrication of ball bearings. Bearings seat in precision bored 
steel rings cast into the aluminum heads. 


*DuPont registered trademark 


Robbins & Myers build motors 
from 1/200 to 200 horsepower 
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R & M’s BROAD LINE 
OF SMALLER, LIGHTER, 
FRACTIONAL HP MOTORS 


Robbins & Myers Re-Rated Frames 56 and 48 


Here’s a dynamic new motor—smaller, lighter, more versatile than older frame 
motors—yet with undiminished performance and reserve power. Completely 
new R&M “Model R” fractional horsepower motors will perform dependably 
and enhance the appearance and acceptability of your products. They range 
from 1 to 4% HP in types for all your applications: polyphase, permanent split 
capacitor, capacitor start single phase and (in the smaller ranges) split phase 
types. Designed in new NEMA frames 56 and 48, they are lighter due to new 
applications of aluminum, steel and copper . . . smaller thanks largely to a 
unique new ventilating system . . . more versatile because of weight, size and 
many other design features involving frames, mountings, insulation etc. Look 
over the big advantages these motors offer you! Then write today for R@M 


Bulletin No. 450—PE. 


BEARINGS TOTALLY ENCLOSED-—-FAN COOLED 
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500-F adhesive for stainless steel . . . 


can be used for regula tal-to-metal as 


sandwich constructions. As an alternative to br 
epoxide resin eliminates expensive tooling and alloys 
strengths range fro ) to 1750 psi, depending on ri 

+4 hr); flexural beam strength runs from 1400 to 15 lb for 
honevcomb structures (priming time, 2 hr; curing, 44 hr Adhesive 
is applied in tape form to metal-to-metal assemblies; primer 
required for honeycombs. Experimental quantities available. Rubber 


ind Asbestos Corp., 225 Belleville Ave., Bloomfield, N. ] 


Electro-mechanical compensator . 

synchronizes rolls, drums, belts, indexing devices or other unit 
packaging, printing, materials handling, textile or paper machinet 
less than 1/20 sec after starting or stopping. ‘The device mounts 
lirectly on the shaft to be controlled, providing as much as 2 
addition or subtraction of rotary speed. The compensator can be 
ipplied to shafts running as fast as 600 rpm and can be controlle« 
either manually or automatically. Price, $400; delivery from 


Mackenzie Products Co., 11 E. Wesley St., S$. Hackensack, N. J 
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a Pe et 8 EQUIPMENT 


Sleeve and flanges 
make flexible coupling . . . 


that is install | r on shafts to 
mnected, placing retaining ring and tightening 


setscrew here are bi I and external teeth 
ym the flexible rubber sleeve, which mate wit! 
] 1 meta re nd vibration are 


l 


n Kec\ 
uid to bed without generation of im 





Heat, load, speed, flo - 


can be controlled by ectronic devi 
by inserting a cur on transparet 
graph paper in lot i ront panel 
This positions t cur a scanning 
\ photomultiplier circuit l 

in accordance with height 

be used with either a 

\ camera for making gr 

is available. Price, $150 

delivery about 3 mo. Spar Engin 
Development, Inc., Paxson and $ 

W yncote, Penn 


Speed control 
with adjustable braking . 


wailable for any shunt or compout 

f up to 3 hp. Speed is electronically 
mn ll load 

maintained regardless 
supply variations 
electromagnetic and s 
by changing amo 
application to mo 
tions where variab 
required. Delivery in 30 days; pr 


motor. B & B Co., 3124 E. 14 St., 


SIGNIFICANT PARTS 








SIGNIFICANT PARTS * MATERIALS * EQUIPMENT 








Counting ra g 


ounts per min, max. Operates on 115 

v a 50-( s;s consumes 10 w max 
Measures >4 in. Price, $275 
delivery 


Electroni 
Conn 


Miniature magnetic brakes 


lave metal] vonded — friction iInings 
\Magnetically released, 


7 1 + 
iC 


rakes ar 
l Torque 
consumption of 4.9 
2 in. long. Weight 
el Stearns Electri 
p., 12 ( vav, Milwaukee 2, 

Any two out of three events. . . 


1appening together will energize thi 


nce relay, providing actuation of a 


mbination of machine operations or fail 


f + 


nonitoring for signal or alarm put 


pur Two-wire thermal switch . . . 
The device resets itself when all 


thire ircuits al 


1 
I 


1 bimetal element and stainless steel 


e back in normal position 
Measures 1% x 2 x 34 in. high and weighs ten — 5S F to 700 F. factory set and 
15 oz. Has a double-pole, double-throw Two types of limit stop “es “erage 
| # sealec lectrical rating i 

ntact arrangement rated at 10 amp; 115 devices 


! Delivery in about 30 days. Price is control n 


Operates in ambient temperatures 


esistive at 28 v de 


ectromechanical neth o AN connector is 
cam-operated actuating 


vechanical or el 
$24. Certi-Fact Engineering, Inc., P.O function \ » meet applicable mi 
Box 774, Sherman Oaks, Calif. limiting device consists of a single-pol ns. 306 Sussex St., Harrison, N 
double-throw microswitch and two ad 
justable matching cams that can be pr 
et to provide circuit make-or-break points 
over any desired rotational ar Cam a 
mblies are available to cover a 
bined range in degrees of valley of 
The s« 


devi is designed for clectrical and me 


LSO or 180 


hanical stop operation by de-en¢ 
the driving motor just before the mechan 
il limit is reached. Manually adjustal 


etween 1 and | revolutions of 


rgizing 


input shaft, stop positions are indi Dupl lj ti 

on a large, direct-reading scale cady uplex cycling timer 

for stock delivery. Helipot Corp., Div. of im control the operation of process work 
pone DI t y ' , operat 
Beckman Instruments. Inc vpor juipment, regulate both idle and operat 
Beach, Calif g time on a wide variety of production 


ry, or perform a large number of 


; 


ant functions automatically l'wo 


tandard, motor-driven automatic reset 


Thin metal parts without dies... 


] 


mers are used. Each load switch op 
developed for structural parts of planes rat 


vithin a repeat. accuracy of | 


Electri det ar flying 2700 mph is of the precipitation f scale reading and is rated at 15 amp, 
ectric preaerermining hardening type. One set of specimens of ? non-inductive. Rated for operation 
counter this new alloy, annealed before forming 115 4 220 5 


v or 22 

ith automatic reset has five control knob ind later subjected to a two-step heat 

h can establish control points at any treating, exhibited a 135 0-psi_tensil other. Standard time ranges list 11 
possible digital count combina strength at 1000 | 


v ac or dc, 60 or 50 cps 


stment of each timer is independent 


room temperature s from 6 sec to 24 hr offering more 
lectromagnetic counting units pet strength, 240,000 psi Available as sheet, hat ssible timer combinations. In 
of a variety of remote actuators trip, foil, plate, bar, wire, forgings, Armc« 1 9k x 44 


2 »., Middletown, Ohio 


x 5 in. housing. Cramer Con 
et 2-sec deviation permits auto Steel ¢ 


Corp., Centerbrook, Conn 


t 
t 
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SIGNIFICANT PARTS MATERIALS 


EQUIPMENT 


Clean, uniform, exact heat 
to match the size 





maxX 
h Din 


Vernier potentiometer 


nay be used as either a poten 


| 
rheostat without modificatic 
tandard resis 


ind | 


ipie im 











over the 


decadk able-speed controller 


thon ulat . 


which pr le rang nd resol Vari 

] te rm 1 
equal t i reg standard ind-r 
helical potentiometer ire-wound 1 tor. Full-rated motor 


used in both 1 
of fixed 


switch 


we a peeds without 
nsisting 


1 rotary ind 


single-turn lating 
Mounts as a 


onve 


interp 

complet 
ntional pane! 
hh 


disassem 
quires 2 x 2 in 
3 vechind 
ment Corp 
Portland 1 


in 


mad 
W 


panel 


Mass 


Teflon tape in colors 
of VU L thi 
to 


retention 


n thickness 
have been proce 
of ba iv 


nt +} 


tties. ‘Tape 
Proximity switch . . . pecifications 


tant 


mects mil 
Has a low 
of 2.0 and high 


It 


di 


in be mounted on a 


in. from th rial 
Switches are ti Or use ure 


mly 34 
it 


ting 


has a 
of 320 | 
vater absorption and 

Corp. of Pem 


iding, Penn 


tends ohm-cm 


erates range 
in dete a ferro 


t direct 


magn 
[he 


identally 


Polymer 


\ ‘ 


ontact 


ou 


on a Re 
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tary and NEMA 


and shape of your 
production equipment 


tor 


CHROMALOX 


Electric Strip Heaters 


Quickly and easily bolt or clamp 
Chromalox Electric Strip Heaters 
to your platens, dies, kettles, tanks, 
pipes, ovens, air ducts, for the 
many advantages obtained only 
with electric heat. 





Lengths 4” to 9€ 2% 
Cross-section curving or lengthwise bending 
Ring Diameters 2" to 11° 
115, 208, 230, 480 Volts 35 to 5,000 Watts 
Sheath Materials: rust resisting iron, high 
temperature chrome steel, Monel 

Choice of convenient terminal placements 


Widths 4" t 


FREE BULLETIN 


Call your Chromalox Represent 
ative or write today for 
Bulletin F1566 











Edwin L. Wiegand Company 


535 Thomas Boulevard, Pittsburgh 8, Pa 


yume TCSIS 
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ANALYTICAL 
ENGINEERS 


At Hawthorne, in Southern California, Northrop 
Aircraft has a continuing need for experienced en- 
gineers seeking new opportunities. There are 
attractive positions open in the following fields: 
Aerodynamics, Dynamics, Thermodynamics, 
Stress, Loads, Performance Analysis. 

In Northrop’s superbly equipped multi-million- 
dollar engineering and science center, now near- 
ing completion, you will be given constantly fresh 
and challenging assignments. Present programs 
include Northrop’s new supersonic trainer air- 
plane, the Snark SM-62 intercontinental guided 
missile, plus advanced aircraft and missile pro- 
jects yet to be revealed. 

You'll be associated with a high-calibre engi- 
neering team that has established an outstanding 
record in aeronautical design and development. 
Your initiative and ideas will be recognized, en- 
couraged and rewarded, for at Northrop Aircraft 
the progress of personnel is as important as the 
progress of projects. 

Besides attractive remuneration, you will enjoy 
other benefits unexcelled in the entire industry — 
retirement plans, health and life insurance, col- 
lege educational reimbursement plan, regular 
vacations plus extra year-end vacations with pay. 
Easily-reached mountain, desert and beach re- 
sorts in sunny Southern California offer year 
‘round attractions for you and your family. 

You will find the career opportunity you are 
seeking at Northrop, pioneer in the design and pro- 
duction of all weather and pilotless aircraft. If you 
qualify for one of these attractive positions, con- 
tact the Manager of Engineering Industrial Rela- 
tions, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600- P, Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 
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Magnetic amplifier for hydraulic 
valves... 

ichieves high gain and fast response by 
operating at a supply frequency of 500¢ 
or 3600 cps. Suitable for controlling low 
power output devices. Supplied with dual 
input windings to facilitate signal mixing 
Additional control windings can be fut 
nished. Power supply required is 60 v; 
maximum power output is 0.2 w dc. 
Magnetic Amplifiers, Inc., 632 Tinton 
A\ New York 55, N. Y 


Subminiature electromagnetic 


brake... 


is normally free running and the output 
haft is braked when energized. Servo 
mounted units are offered with the shaft 
out either or both ends. Controlled torque 
uitput under vibration meets military re 
quirements. Units come in ratings of 
6-100 v de. In Model B-4, main brake 
torque is 4 oz-in. Overall dimensions are 
0.594 in. dia x 0.93 in. long excluding 
output shaft. Weight is 0.75 oz. Auto 
tronics, Inc., Route 1, Box 812, Floris 
sant, Mo 
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Extruded Permagum beads 
seal voids under bottom 
breaker strip of refrigerator 


Shaft angle converter . 


motion t 


refrigerators and freezers sealed 


somes with PRESSTITE PERMAGUMS® 


nosed of an pos ct gh stay drier and colder 


th 
Vitn a 


direction 


ibing bonded t Where effective, permanent sealing is a factor, Presstite’s many 


types of Permagums may be perfectly adapted to the need. They 
aD dentate Gen ; are used extensively, for example, in a wide range of refrig- 
- tot toe oe ake OD ' erator applications. 

dc at 


erate directly into most ( 
Converter is 1.87 in. dia and ?.2 @ available in extruded beads or tapes and bulk. 


We 
pectancy is in excess of | 
nent Development Laboratori I ( non-oxidizing, non-drying, non-hygroscopic. 


glass tubing is 


supporting the 


Permagums offer unusual and outstanding characteristics: 


ths about 2 f @ range from soft pastes for gun or knife application to very stiff 


ong ig 
mastics 


Mechanic St., Attleboro, Ma non-corrosive to all metals. 
highly resistant to water and moisture vapor. 
low odor level. 

Teflon rods me IT non-staining, can be painted immediately. 


we evaileble 0.20 ch ee unaffected by temperatures ranging as low as —30°F. to as high 
panne . ; as 400°F. 


excellent adhesion and cohesion. 


truded and from 0.2 te 
centerless ground. United 
Co., Camden 1, N. J Bulk Permagum thumbed into 

irregulor gaps in freezer door 


WRITE TODAY. Describe your sealing ap- 
plication and we will gladly send samples, 
Flexible gear belt... . data and prices. 


has small molded teeth that mesh 


corresponding teeth on small-diameter pul 


levs. Shear: strength of the 40 diametral 
pitch is said to exceed 50 |b.-in. of width 
Suitable for use with sound and data re 
knobs 


ind high-speed grinders requiring high 


orders, instrumentation ontrol 
speed step-up or maximum traction. Also 
available with 120 diametral pitch teeth 


Russell Mfg. Co., 388 E. Main St., Mid ; A Division of AMERICAN-MARIETTA COMPANY 
dletown, Conn 3750 CHOUTEAU AVENUE, ST. LOUIS 10, MISSOURI 
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How 7 Extrusioneering 


AND SKILLFUL DESIGNING SOLVED 


YEW PRODUCT PROBLEM 











PE 5-POINT SERVICE 


1. 5,000 STANDARD SHAPES 
WITHOUT DIE CHARGE—Mill- 
run service on a wide variety 
of rods, bars, tubing, and shapes 
suitable for application in 
many fields. 


2. SPECIAL SHAPES—experi- 
enced engineering, design, and 
die service to help you avoid 
costly fabricating and assem- 
bling problems. 


3. NON-COMPETITIVE MILL 
SERVICE—devoted exclusively 
to producing aluminum ex- 
trusions only. We do not fabri- 
cate or manufacture other 
products. 


4. COMPLETE FACILITIES—die 
making, billet casting, various 
size extrusion presses for 
efficient production, scientific 
quality controls, and standard 
finishing operations. 


5. PROMPT PERSONALIZED 
SERVICE—trained personnel to 
handle your inquiry and follow 
through on your order. 





Extrusioneering resulted in o 2'4” 
x 2%" =x 31” shipping carton for 
this attractive 234" x 32” x 5” 
dog bed. Aluminum frame re- 
duced the total shipping weight 
to three pounds, cutting shipping 
costs 38%. Diagram illustrates 
simplicity of assembly 


NEW ALUMINUM EXTRUSIONS CUT WEIGHT, 
SIMPLIFY ASSEMBLY FOR NEW DOG BED 


Here is another example of how PE Extrusion- 
eering has helped make possible the profitable 
production of a new product—this time for 
Proven Products, Evanston, Illinois, well-known 
manufacturer of advertising specialties. Original 
projected costs made the attractive new dog bed 
impractical. PE Extrusioneering was called into 
action and special new extruded shapes were 
developed to meet product requirements. 


The new aluminum extrusion resulted in several 
direct benefits over the original steel frame: (a) 
elimination of treating and painting expense to 
resist corrosion; (b) simplified assembly which 
resulted in a more compact package; (¢) re- 
duced weight, and a 38% reduction in shipping 
costs; (d) a more attractive finished appearance. 
Perhaps you can benefit from Extrusioneering, 
also. Ask for a PE engineer to work with you 
to help solve problems on your new or revised 
designs. 


7] 
ay 


Structural 


Architectural Furniture 





WRITE FOR FREE CASE STUDIES 

New bulletins, “PE Extrusioneering News,” illustrate 
cost-cutting solutions to various design problems, / 
give helpful technical and fabricating data. f 


——— 
PRECISION EXTRUSIONS, INC. 
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TOTAL HOURS 


Direct-reading a-c hr meter . 
is used to log total hours of machine or 
equipment operation. Particularly suitab] 
for panel mounting. Has squat hit 
face dial with black figures. Available in 
2 v; 50 or 60 cps. John W 
, Springfield, Il 


Servo-driven digitizer 

onverts an a-€ input signal into a bina 
decimal output. Encoder shaft is driven 
+170° from null. Full scalk corresponds 
to 10 v rms, 400 eps, in phase with th 
line. Static error is 0.15% of 

id fast rates can be followed 


velocity error constant of 500  s¢ Pack 


wed for inclusion in larger equipment 


Industrial Control Co., 805 Albin Ave 
Lindenhurst, L. [ 


Electroless gold plating . . . 

has been developed for use on electrok 
nickel. Gold deposition is continuou 
ind deposits.at a rate of about 0.0324 
g/sq.in./hr. On a polished nickel su 
face, the gold is bright and adhesion is 
excellent 


Deposit is tarnish-resistant 


Costs are comparable to those of electro 
deposited gold Metal Processing Co.. 
Inc., +1 Canfield Rd., Cedar Grove, Essex 
County, N. J 


729 GREEN AVENUE ° BENSENVILLE, ILL. 
Phone: POrter 6-0098, @ (Chicage) TUxedo 9-1701 


Chicagolanas Oldest Most Experienced Aluminum Extruder 
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SIGNIFICANT PARTS let WORLD BesTos 


MATERIALS | . 


EQUIPMENT . 
in the design and production of 











Ty 


VAl-1. 7 wale), | 


DAMPERS 
or 


SNUBBERS 








Titanium rivets . . . 


are now available in a full range of sizes | 
m produ tion quantities These rivets 

: . MOLDED 
combine light weight with high strength 
and are designed to operate under ex- | FRICTION 
treme environmental conditions. Hi-Shear | PARTS 
Rivet ‘Tool Co., 2¢ W. 247 St.. Tor- | 


rance, Calif 





Pre-chrome plated metal . . . SPECIAL 
fabricates as easily as ordinary shect metal, CLUTCH 
wccording to the meena Eliminates FACINGS 
piece plating even when parts require 

deep draws or severe bends. Apollo Metal | 


Works, Dept. PEN, 6650 S. Oak Park | 
Ave., Chicago 38, Il 





| TRANSMISSION 
LININGS 





@ World Bestos offers you more than 30 years’ engineering and 
manufacturing experience in the producion of molded friction parts 
Chances are our immense resources and facilities can supply you with 
molded parts and friction components—to meet your requirements— 
| at a savings in both time and money 
’ 

& Send your blueprints (or samples) for prices and delivery information to WORLD 

BESTOS, Industrial Products Section, New Castle, Ind., Phone: 2360 

Write for free illustrated folder. 





Drafting aid for long 
drawings .. . 

msists ¢ o tubes I holds fres 
onsists of two tu One holds fresh WORLD BesTos NEW CASTLE, INDIANA 
drafting or tracing pape \s cach section ioe 

f a drawing is finished, it feeds onto the DIVISION OF THE 

roll mounted at opposite side of the board - , ja mv industrial and Automotive Brake Blocks and 

; .- wid 2. 16 e000 Tl es 1One Linings Transmission Linings « Special Clutch 

\ set for 36-n. wid _ “S 3 , 7 Facings © Vibration Controls « Sheet Packing 
\qua Sportsman, Inc., 2518 Leslie As TIRE & RUBBER COMPANY 

Norwe . 


vod, Cincinnati 12, Ohi 
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MORE OF THE GARLOCK 2,000 


No More Stuffing Box Maintenance! 


. Stationary Seat of ceramic, Ni 
Resist, or bronze has precision 
lapped sealing face for perfect con- 
tact with carbon ring. 

. Vibration Ring of Buna-N posi- 
tions stationary seat in a flerible 
mounting and acts as stalic seal 


. Seal Ring of carbon is also pre- 
cisely lapped lo match sealing face 
of stationary seal. 


. Roll type Bellows permits free 


movement of seal ring 


. Shell, encases entire rotary unit THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


and furnishes mechanical drive 
for seal ring. For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada, 
- Stainless Steel Spring with 


load precisely calculated to face 
area of seal. 
. Stop Collar, or shoulder, posi- 
tions seal to specified operating y.% Fe - ‘o> <~ FX. 
length 
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Spectly 
Garlock Package Seals 
or Your Pump Designs 


®@ ELIMINATE LEAKAGE AND 
SHAFT WEAR 


®@ REDUCE DOWNTIME 


eCUT MAINTENANCE COSTS 


When leakage and maintenance are serious 
problems in the operation of the pumps you 
design—specify Garlock Mecuanirpak* Seals. 
Installation on new or existing equipment is 
simple. And, several designs are available to 
meet a variety of operating conditions: pres- 
sures to 150 psi, temperatures to 212° F., and 
shaft speeds to 2000 feet per minute. Sizes for 
shafts from %<” to 3” diameter for sealing 
against water, oils, alcohol, mild acids and 
solvents. 


\MECHANIPAK Seals are another important part 
of “the Garlock 2,000" . . . two thousand dif- 
ferent styles of packings, gaskets and seals for 
every need. It’s the only complete line .. . 
that’s why you get unbiased recommendations 
from your Garlock representative. Ask him for 
complete data on this long-life, maintenance- 
free Mecuanipak Seal. Or write for Folder 
AD-150. 


*Registered Trade Mark 


Packings, Gaskets, Oil Seals, Mechanical Seals, 


Rubber Expansion Joints, Flucrocarbon Products 
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an Engineer’s Engineer <7 


Then you will enjoy meeting the men at 
Pioneer. Here are gathered together 
the most versatile and competent staffs 
of product development and design 
engineers you can imagine. 


They are real engineers’ engineers. 
There is nothing in the world to them 
like getting their teeth into a product 
design and development, or improve- 
ment project. 


As every engineer's engineer has to be, 
they are thoroughly practical. If you 
wish, they can help you right from the 
sketch or idea stage through all phases, 
including a complete set of manufactur- 
ing drawings. What's more, these draw- 
ings will guarantee the most economical 
production costs. They can help you 


with development, with styling for to- 
day or tomorrow, with engineering 
analysis, production methods and tools, 


on prototype building and testing, per- 
formance analysis and specifications. 


Industry has called on them on over 
264,000 jobs in the past 25 years. 
Working with engineering staffs like 
yours, they are trained to assemble 
ideas from their experiences in dozens 
of fields and apply them to the develop- 
ment of a better, more economical, 
more saleable, MORE PROFITABLE 
product in a still different field ... yours! 


You can write your own specs as to 
what you want them to do for you} and 
how. They'll be part of your team. 
They are a real engineer's engineers... 


P. S.—Pioneer's Chief Engineer has some material 
he'll be glad to send you, giving more details on 
our services. Ask him for Bulletin PE-60 


SINCE 


ENGINEERING 


MANUFACTURING CO., INC. 


193) Pi i oy 


Telephone -TWinbrook 3-4500 





INDUSTRIAL ENGINEERS, CONSULTANTS & DESIGNERS 
BRANCH OFFICES IN DAYTON, OHIO, WASHINGTON, D. C. ond TORONTO, ONT., CAN 
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You CAN 
SAVE TIME, 
TROUBLE 


AND COSTS }& 
with 


lZoyaustqve| 


Tubes... 


* Save Time 


We have a huge stock of dies 
and, when needed, tooling’s 
fast. We also avoid delays 
by making our own electric- 
ally welded steel tubing, sizes 
from 54" to 3” OD. 


* Save Trouble 
Long, active experience with 
all tube forming processes 
and high standards of quality 
control make sure your orders 
will be complexed right. 


Save Costs 

It’s routine for formed tubes 
parts to deliver top perform- 
ance, save weight, cut costs. 
Steel, copper, brass, aluminum 
or stainless tubing fabricated 
in 3%" OD to 6" OD sizes; from 
20 to 11 ga. metal. 


Formed Tubes, Inc. 
907 Prairie, Sturgis, Michigan 


Write for FREE Booklet 


56 PUBLISHER’S POSTSCRIPT 


[—Te)o)it-jal-) ot; 


To save you time... 


\t a staff meeting last week, we pointed out to members of our greatly 
enlarged editorial staff that September, 1957, really marks the 28th anniver 
sary of this publication. For it was in September, 1929, that Product Engi- 
neering first saw the light of day—as one of the weekly issues of American 
Machinist 


During the late 20's, the design function in engineering departments of 
metalworking companies was becoming recognized as a separate operation 
and soon more and more manufacturers established separate design-engineet 
ing divisions. The magazine and these new divisions grew together, until 
today product design and product planning are the major influences spear- 
heading American industrial growth. 


Just as our many fiekl contacts in the late 20’s showed this separation of 
design engineering from the general engineering activity, so we have watched, 
in the last few years, the steady trend to separate research, product-planning 
and development departments in a great many companies. For now, more 
than ever, company growth depends on better products to sell—products 
incorporating the latest engineering and scientific achievements. 


But to keep informed about late developments takes time—and time is 
the engineer’s most valuable asset. Readers have told us about the many 
publications they must study, or at least scan, to get the facts they need. 
One well-informed product engineer said, “Why can’t you give us the 
information we need in one paper and save the hunting and constant 


searching?” 
Well, here it is. 


Product Engineering has broadened its editorial scope and almost doubled 
its editorial staff. ‘Twenty-seven full-time editors, with a staff of assistants, 
plus the facilities of McGraw-Hill’s domestic and foreign news bureaus, all 
staffed by full-time editors, extend the reach of your eyes and ears. 


And you are the silent companion of every editor who visits a project, 
a society meeting, or a Secretary of Defense. You look into the view-finder of 
every editor's camera, and you see with the perspective of trained, informed 
engineers like yourself. 


Best of all, what you see can be used. Today's research will be in yout 


development plans tomorrow (if you've read about it) and soon you will be 
on the road toward a new or improved product 4H. 
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Recorders on a Budget 


NEW YORK 36, N. Y. 


Inc. 


PRODUCT ENGINEERING 


Want a tape recorder with a double-track, three-speed 
tape deck, a built-in sound mixer, a self-contained 
radio set, a monitoring system, and Hi-Fi reproduction 
system with three speakers? 

Or could your needs be met by a little unit that 
will attach to a phonograph turntable to record every- 
day sounds and messages? 

You can have either at surprisingly low cost. 

For about $105, plus shipping charges (weight is 
48 Ib) and taxes, you'll be able to get an export model 
of the new British Winston Thoroughbred recorder 
(ready early next year) to do all the jobs listed above. 
You'll even be able to use it for office dictation, accord- 
ing to the manufacturer, Winston Electronics, Ltd., of 
Shepperton, Middlesex, England. 

And $14.95 is all that’s needed for a little Home 
Voice Recorder, complete with carrying case and three 
blank records. It was orginally designed as a toy but One year brings you this: 
the marketing agent, Johnson Smith & Co., Detroit, 26 issues of R & D 
says it’s adequate for most voice-recording purposes. f ; ; 
It works at any of the three standard speeds and oper- plus annual Design Digest Issue in October 
ates independently of the phonograph circuit. All for only $5 


How do they do it at these prices? ‘The American 


330 WEST 42nd STREET 


4c—POSTAGE WILL BE PAID BY— 
McGRAW-HILL PUBLISHING CO., 


BUSINESS REPLY CARD 











edition; 26 issues of Design edition; 


unit is, of course, a stripped-down model; but the Brit- 
ish unit is not. Lower production costs, and costwise 
design, seem to be the answer. 





N. Y. 


Anyway, It’ll Keep Golfers Honest 


FIRST CLASS 


PERMIT NO. 64 
(SEC. 34.9 P.L.&R.) 


Golfer's scorekeeper looks like a wrist watch, but has 
counters instead of the usual clock face. Miles Kim- 
ball Company (Oshkosh, Wis.) sells it, says it will regis 
ter strokes and total them for each hole. The deluxe 
model, priced at $4.95, also accumulates the total 
game score. Standard model is $3.50. 

With all the instruments now available in wrist 
watch form (radios, timers, and the like), why not a 
Wristometer for the tired engineer—a wrist “pedom- 
eter” that would show him how many miles his hands 
have traveled back and forth across his drawing board— 
and, incidentally, give him a quick check on measured 
distances? (For real flashes of inspiration on products- 
of-the-future, see next page.) 





NEW YORK, 











NEW YORK 36, N. Y. 


Inc. 
330 WEST 42nd STREET 


Whisk that Whisker 


Closer shaves, even in the tough spots, are promised 
by the Shick Powershave, now being introduced. It 
features a newly developed motor, said to be the most 
powerful of its kind ever built. Other features: a new 
“full-contact” head, with increased shaving surface; 
and “built-in whisker guides.” Shick terms it a “radi- 
cally new model,” plans to retail it at $29.95. 


No Postage Stomp Necessary if Mailed in the United States 


4c—POSTAGE WILL BE PAID BY— 
McGRAW-HILL PUBLISHING CO., 


BUSINESS REPLY CARD 
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WHY 
DON'T THEY 
RESEARCH & DEVELOP 


. a windshield wiper 
that really works. Aircraft 
companies are experiment- 
ing with hot exhaust gases 
blown across the glass—but 
that would be a dangerous 
method with open auto 
windows. A high-speed jet 
blast of warm air might 
work—or maybe a form of 
electrolysis to split water into hydrogen and oxy- 
gen on contact with electrically charged glass. 
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. a keyless lock to eliminate 
the dozen assorted keys we all 
carry and, on painful occasions, 
lose. It must be settable to rec- 
ognize up to 10 people, by fin- 
Fill in and mail one card today for your own per- gerprint or some other personal 
identification. It should not re- 
quire memorizing codes or com- 
binations. Recognition simply 
releases a latch and the bolt 
would be drawn by turning a knob or depressing 
a touch plate. Fingerprint identification may be too 
complex for any simple pickup mechanism within 
reasonable cost, but some positive identifier of this 
general nature would have so many commercial 
possibilities the necessary research would be paid 
for a hundred times over. 
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...@ Simple proximity de- 
vice sensitive to the ap- 
proach of solid objects. 
Pickups would be placed 
on the four fenders of a 
car and a small plan view 
on the dashboard would 
light appropriately placed 
arrows when triggered. 
Parking problems and ga- 
raging of automobiles would be vastly simplified 
if the driver didn’t have to rely on his depth of 
vision for clearances under eight inches. Cost and 
simplicity would be the critical factors. 
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Have you a pet project but neither the time nor inclination to do 
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the necessory R & D? Product Engineering will welcome (and 
identify the originator of) similar ideas based on known scientific 


principles but lacking an inspired monvufacturer 




















Flexible Shafts 
Eliminate 


Unnecessary 


One manufacturer used flexible shafts to re- 
place 35 parts in a Hydraulic Power System 
... cut costs by 90%. Four flexible shafts re- 
placed a 35-part remote-control system .. . 
simplified design . . . made assembly easier 

. eliminated alignment problems . . . im- 
proved performance! 


This is only one of hundreds of remote con- 
trol and power drive problems these quality 


Parts 


flexible shafts are solving in every industry 
today. Can S.S. White flexible shafts help im- 
prove your product? Perhaps make it lighter 
in weight . . . cut production costs . . . elimi- 
nate unnecessary parts? 


If you'd like to know more about flexible 
shafts, the advice of our engineers costs you 
nothing. Just write to 


S. S. White Industrial Division, Dept. D, 10 East 40th Street, New York 16, N. Y 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 


: IN FLEXIBLE SHAFTS / 


Useful data on how to select 
and apply flexible shafts! 
Write for Bulletin 5601 





Armstrong Accopac N-820 is recommended for heavy-duty applications where 
flange pressures will be 2000 psi or more and temperatures do not exceed 250° | 


New fiber gasket maintains bolt torque 
at temperatures up to 250° F. 


With Armstrong N-820 Accopac®, you can handle sealing 
jobs at high flange pressures even where temperatures at 
the gasket line go as high as 250° F.—conditions under 
which ordinary plant-fiber gaskets would permit serious 
loss of bolt torque. 


Field experience with N-820 Accopac shows that it has 





N 


PERCENT COMPRESS 


400 


LOAD IN PSI 











a maximum torque loss of 10-15 This unusual perform 
ance often eliminates the need for re-torquing bolts in order 
to maintain the desired bolt pressure. 

N-820 is made by 


which cellulose fibers are beater saturated with a non 


a patented Armstrong process in 
volatile, non-extractable latex binder. The result is a 
dense, crush-resistant material which has excellent torque- 
retention characteristics. 

For more information on N-820 Accopac, write Arm 


strong Cork Company, 7009 Irvin Street, Lancaster, Penna, 


(Armstrong accopac 


... used wherever performance counts 





